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a) 96.000± 10,000(SDS-rff 7 9 

V J»7 5 KBfttkBtt) 

I x NT" ~ I x 10" l< 



tcBStt0ft«aaJ:U*a£*i&tt£aKtttt 

(s) he £ & fit & x x^tnf ^ a 4 ctiwmtr 

(7)aaatiftXictffttt0**aa**tta 

■D** *;V3 --7«»tt^«« U fcBALB 

K«Xe«**ffla*&»fcK**«ai»0«a 
»*ttSa»tt*X*a*icB***Tll6fca 

afofc»»#fea^*77-f X * - D ^ h if 



«£«isttttx<&*s* a -mat;***. 

n tf/un --e^isjgfi fe &a u & balb/ 

> * x ^ ^ji/3-7aaa«^ai;f: balb/ 

SJEH/£*&CS*a£Xfc#+*£S$Stt4*X 

fcttrftltffettttttKXSI**. 
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;i/3-T(Hdth A Sarcoaa) £ ¥tt U £BiLB 

«6#£J6*g£S**£X6:**a£3fcte&X 
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^©^tteattx. 'j^aiex- * * ^ o y u > . 

8I!l0**c#flfc & J: l£ "f s *& 6 t% & . 

a*, c*t6o4a*tt«?xo«ttisa^0^« 

OH*. -OA»;v^4f(Z)-fi|S^^aifgttftX^ 

xc*3fijtflsai.ffttttxoA«fraaKAut 

* £ * n* * J: * K. £S#fc«rt"r* 

* :/ ? © # tt * 2 ^ r o a . ^ fv £ © z t it . 

>J tr - * . 3iar<r-i/i 
VX* 43V« 40O(197lCFreychet at al, Bio- 
cbeaicei and Biophysical Research Conauni- 
eation§,43, 400(197l))&tf ^ h U % * X . 

^x^^.^y^tYf y K . A * -f 
';,^r.7>i;*. 68$, 246(197l)(Cuatra- 



—196— 



easas , Proceedings of tha National Acadeay of 
Sciences of tha United Stataa of Aaarica, 

68. 246(1 971)) U Z K § 5 tlX . 

it\t 2 «ja.t* ni&ftfc 

*f L fcBALB/cV $AlCtt<£L&41£i;:*<Z)JI&ffl 
it * X £ 6ti TCD«j6#*7fc*v*J:}l::jfe 



?*B3 0361-293924(3) 

Q)H fc^RWltltt 5 w k H "3 ^> t . *CD#JB 

£3«ttttX«tt#fc^»Wtt raffia* tflllli 

Lt'b 4 $ tt if CD 
STK S**P-ATP (7f y^^S'-H^B) 



ass t * t *o > a x j vjun-vama* 

& tl L tc BALB/e V •> A IC |ft I, » £ * © fi 



fcBALB/c V 0 X U * tf) flfftttt 

fcBALB/e I, * <DMflf«!tt 

*fc^^77^;f-<-^D7Xhjr57y- 

u • ^ xw if;p3-70a 
a u /cbalb/c v $ u^**. a 

1"*. dG>£*Stt»Xfc. An vitro T 
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£ $ I2f & left i£ 2: As £ ft S ft £3 & o £ & & ft 
it £ S ft "C * . 

* TNF 4> < * T K <B 7 5 -/»EWfc*r* 
x) 0 V %> * . 

Ser /la Ser Arg Ala Leu Ser Asp Lys Pro 
Leu Ala Hit Val Val Ala Asn Pro Gin Val 
Glu Gly Gin Leu Gin Trp Leu Ser Gin Arg 
Ala Asn Ala Leu Leu Ala Asn Gly Met Lys 
Leu Thr Asp Asn Gin Leu Val Val Pro Ala 
Asp Gly Leu Tyr Leu lie Tyr Ser Gin Val 
Leu Phe Ser Gly Gin Gly Cys Arg Ser Tyr 
Val Leu Leu Thr His Thr Val Ser Arg Phe 
Ala Val Ser Tyr Pro Asn Lys Val Asn Leu 



*?Bn03Bl -293924 (4) 

Lao Ser Ala lie Lys Ser Pro Cys His Art 

Glu Thr Pro Glu Glu Ala Glu Pro Ket Ala 

Trp Tyr Glu Pro lie Tyr Leu Gly Gly Val 

Phe Gin Leu Glu Lys Gly Asp Arg Leu Ser 

Thr Glu Val Asn Gin Pro Glu Tyr Leu Asp 

Leu Ala Glu Ser Gly Gin Val Tyr Phe Gly 
lie He Ala Leu 

±127 5 >«EJ!IS:*r * $**TNF«:, $ * 
*&*&TNFfc ^^i. 

«t*a«tv* jfiauttftjticttft*. 

I^X, A TGAGCACTGAGAGTA TGATCCGGGACGTCGAGC 
TGGCGGAGGGGCCGCTCCCCAAGAAGGCAGGGGGGCCCCAGGGC 
TCCAAGCGTTGCCTCTGCCTCACCCTCTTCTCTTTCCTGCTCGT 
GGCTGGAGCCACCACGCTCTTCTGCCTGCTGCACTTCAGGGTGA 
TCGGCCCTCAGGA.GGAAGAGCAGTCCCCAAACAACCTCCA TCTA 
GTCA ACCCTGTGGCCCAGA TGGTCACCCTCAGA CD £ £ fijj £f 
Vm2tiZMKfrihmfrti&7 5 J B* B £D r 



*D»Aft « p-cffliSDHAawK J: y 4§ s c i: ? * 
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CTT GCC GAG TCC GGG CAG GTC TAC TTT GGG 
ATC ATT GCC CTG 

* * ¥TJfF fcjSfclft$'T?ifijfcDNAifc$f?£ £ »J flt&ft 
«b<tt*s^0**tC*US&*b6a^£li. 

*DNAfc#t/£fc*«»#fc£P6£*tfT**. 

3E K X • ATG A GCA CTG AG AGT A TGATCCGGGACGTCGAGC 
TGGCGGAGGGGCCGCTCCCCAAGAAGGCAGGGGGGCCCCAGGGC 
TCCAAGCGTTGCCTCTGCCTCAGCCTCTTCTCTTTCCTGCTCGT 
GGCTGGAGCCACCACGCTCTTCTGCCTGCTGCACTTCAGGGTGA 
TCGGCCCTCAGGAGGAAGAGCAGTCCCCAAACAACCTCCATCTA 
GTCAACCCTGTGGCCCAGATGGTCACCCTCAGA 0 & $ K J3 

0 DKA V *r *f TNF D - K 1" * ItT K & It B m to 
5'-*«{IIIiCtt^Urv>*0NA^^t/}fu5^i§lft 

J: »J • ± fc * « K E <fc < . 2 a 
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±tf $ If *TfJFtt . W K li«WBS 5 9 - 1 9 8 



!$BflB8Bl-293924(5) 

i. $**£«rt^tt?gffc#Bft*-rsfcjtfc 
* y $3 * 1- * . 

7A«ttg(0xvKK^S/>T?j&llL, * 0 A if 
OFSttft^-f (i^fJtt 'ftifc + ttJtftjkifTN F 

£nfc9**fcs-i5awffl*t,fca. air a 
ntc j: y*a&#4iafe ««. 

s. aaaa*a<DJ:ifipKL&BB*fftttf 

B06ft*. dOfgtttt, Jfllfll T N F ft V i> X IC 
1" * ) t J: UvI^Sfti, ^>Kh*i/>ft## 

**fc»flA**±jffeM:i*LaaK*@tttiB 

6 & A ft I* • 

6. - >ft## 

£-£T$#e»ftaj;fl|ft SDS- U T 0 y ;i/ 7 5 K 4* 



*/«**tt-C£«1 p *c:fci:J:y. 17500 
± 2000 60 3 £ & ft * , x v K h * f 

*P&B*a± ft Kazaaaas 

Alt. 8rt> * ftfcv*. 

7. «ssaB«x«D±fff ftsos-df y 7 ^ y ^i/7 

5 Ky^BJtftttKA y 17500 
± 2000 0 tt S IC L JSB n*tttt^B ft * ft 5 . A 

7»tnf0>sdsj* y 7 ? u ;i/7 5 k 40f*£fta#ff 

xiCftK — St 4 . 

8. flKaa*S*&*iBfc*i&. y * * * u 

a (&t. RNAtagr) ft#£-ra, 

9. aa jchna * & . * y rfdTa 9 z* * 

&*&H# £&T»RNA (* y -te > *J + -RfiA) i: fig 

-r ) ft w a . 

10. ±C»RNAft £/ a tt«2«Bit«iC J: y » 

■ fa. 

1 1. ±f2»Sft7?y*V*>!fx^annBB 
KSAl, S fi L . *6M& £ <fc t* #J * & * K L *a 

a»*©fiftjR-r»aft*fta. 



12. ±K77y*f*rfx/l/ 
ft a • 

13. #B5ft£«RNAfe, SftK«attfc-B 
£ft DMA IC Is ift U » 3ft»& EC -*ftDNA£Sl&-r 

a . c^s '-5fc«fcr**vv*^;i/atca*y 
*o -an** i oxii&aoamffl-* - 

it At a . 

14. c^i^tcsa^ftfe-^^^-ftffi^u 
tABaaaft»K«auT. •RNAK«tt«*Dj< 

Aft##-f a*»Sl20O0« ft»*. 

15. jfit ff TNF ft H a L . *0>7WBB71I* 
3S«{> a . 

16. lll»TIIFfl>75yaE3 B JlC***ysf3C 
f^f Kfe^iftl, rft ftScWBfitmf*. 

17. 1 4 T0 8I L fcDKAft£ L t o a ttt . 

i e T»fca»a«m* ftfeoNAft/%-f ^y ^r-r 
aster a. 



18. i7-Caft£ftfc9«iCDEtfi^e>79* 
^gr^ft***^?** K & 

«±BB « it. fitfSOTNFft 891 

* y m * $ ft * • 

± a <B * & K £ H T * * * TNF 0 ift {5 « « tr 
B»» K W U T n ftaRNA ft * * 6 a J5fi Jt RNA * 



*T»Ffc 3 - K+*Be** 3£«[<B*fctt 
AXttDJfAft JS nTffliS fcffi £ #"C * & . DNA 
©BftKBOTtt** ¥TNFft a-KT*a«? 
ft iE U < «5 ^ . SW3tffl*fc*ia*4fcBE»lcfc 

ti-Lit>i:ti:i y twf ft » a c fc -e t * . 

± IS CD f> V *6*<0TNFXt* 
& 9 * CD* U « 7 7 K ft la&DNA&H? iz J: U B£ 
t5-^Oi^«li» >^^->3K> <ATG> ft 

*»**ptt*ja»*a^tt«*> n #TKFias-?-<D 



q»Bnna 61-233924(6) 

Sf B * BB*flDx>Kh*^>B*ttlfflBftx> 
Kh*S'>&3l*-a::££«fcy$$a;Li:tf-e*a. 
iRNmiii. Sfcfi#DNAft2Safc*0 * -fcB 

Tt4. £0>«fc3fc*SfcbT.SV4Oft'<0*- 
COS Iff IS ft jfc A KtTiffl^iciS^S^ 

f -<*(Xantei at al) , * -f f* + — (Nature) , 2fll 
£,40(1979)& > D >*(Mellon at ai) f tr;u 
(Cell),27£, 279 (l9Sl)fc tit l> * . 

< b X » 6 ix fcnRNA ftcDKAH £ $ b , :/ O - 
^ftffiw^^^yij^-f-tft/a >t:J:^raiR$ 

4rsyttii^jt6-r*3Kv ( iifi et # ) co ft 
AII«^a««*oiAi:je y . 7 5 ^Kffi^ift 
SEA*ct^<. tt*sa^©-<p* nit&B ft . 
*«<b*ttK*Asn/tAX0o«*KK#a*.* 

3 tf^TNFti* fc. BBAT-SKAaBB 



KUJ:y» BiS * * n - a» K J: -d T * A 4 
n * a RNA* &AM**t'tt*Aaft«"li*nflc 
IHF#«tift*. S^Bfe****!**!* life* 

**x>B*i*B±K*^Ttti«K»B*n*. 
ftB*ttic *A/tfBM*:f*i0*« c t y . « 
■J *5 X a *i**t a*, ^^stt^r t t, 

*0*-*fcS*-r****Kl:TNF* 

* it \t m n & k « (5? r s , % t < « tkf ad ± ^ 

* » tt ic b <t ^ ^ 4x a ^oa^^a^ 
■c ft a . 

±ETaxfcBffi*X#»#»fcJ:****T 
NF©Sat»vi6ii6A#B4J|4. 19 2- 

W^atUifc KTNPOBBlCS^TBPSn 
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1. ^0ry;*77-V~;i/$**&6#iifc 

&#ae*5-<y?y-i4, - - k * * 4 « 

a. - , 7 * i - -fe v y 0 2138, 7 > 'J * ( (7 Div 
inlty Avenue, Caubridgc, Hassachusat t» 02138, 
U.S. A )) <0 r << • T 7 9- -f * (T.Maniatis)tta 

5y-ttfco#&ic,fcoT«s*ci:tf-c*a. 

[-fe^(Call), .1_5., 6 8 7 ( 1 9 7 8 ) 
(1) $ * -5 v^ |± t K 0D«(B. fefciLWr^ 
1f^A«tW4th©-f^«ft*tt»5RlCU, R 
K A to* & I,. ft H K <k -s TT O 

* * a a n 14 t hon^f DNAi^i. 
A * «?> t: , Mattuc^M?*. 
oT. 1 5*'e20*oa«^ (Kb) 



4. jg^r^D-viy, Sf^t^DNAfc 
* » U , ffiUBBttttQfttty. - :/ > W 7 y 

**».8_L. 5 0 3 ( 1 9 5 7 )) (£• H. South 
em, J. Mol. Biol. , 9 8 . 5 0 3 ( 1 9 7 5 ) ) 

*PJl»JIIK.MJ#**lvfc$-ir*TNFfcfc h 
TNFCDa£*fr<S-tflCff#ft. K^<^ 
- # £ 25 A 1/ . it^^ D-> tt IS K 99 

5. H^TNP^l cDNAk^^TNFI 
£*©*£K ft Jt# L T . H^TNFiftfi-F 

© x 0 y y (n^TNF«)7^aEJit3- 
K r « a * E « ) fc,.OhDV (n^TNF 
07WffiK^fc:3-KUfc^&&R$iJ) ft ft ;£ 
ti. 

6. fit. 'Jf^TNFifilg^kt hTNP 
©&(5*£JfcttUT. k hTNFitfi^Oir; 

7. $-**TNFia£*©-fVhO>fc|&!li&L 



»KieaGl-293924(8) 

©iw# 

(4) Ii3T?ffUfcDNAR^ U s/^n 

(5) $# 6 Itfc* 0 * - ft . rDKA^t/S 
Sfe i± g> 7 7 - i/'ft^ iC in vltro T*3* AA. ± 

5 y - ft » a . 

2. &i£©#*fl2Tfc&lvfc'J>tf#TNF© 

cdna 14, tr--^rya-^x^*y^tr 

-f (P. V.J. Rlgby) & © X y £ h ? V X U - £/ 

a v & (s>x-f-*ii/-/W*,/i/. l 13 , 2 3 
7 ( 1 9 7 7 ) ( J. Mol. Biol. 113 . 2.3 7 
(1977) ) * 9 T • '* P U ? *frfcT Z . 
3 . $> ? »J # 7 7 - *J X / t) If * & ft # ft a 

: ?5-<^7y-t/<^xy^77-i/*x/t sjft 
&#jfie : ?-7*r:^y-©**v.?*ifc. /^r'j 

a. -3 . "Pt^^Ufe^^TNFi!) cDN 

At/wyy^'<x*tfTA£ y - x > ^ -r * • 

$ •* *T N F © cDNACD«[i6K^IJ:ygfea&i£»^ 

8. t h T N F «£*© * > h □ V ft ft* 
fiftb. x2V>fe**£facfclC«J;. 0 T 

* B 71 ^ U hTNF075 yKiE^9^efe06 
* * . fcSTNF©75yBSiI23?fll4. 9t*TN 
F © 7 5 ;8BWi:tt*Bt-8t*ci:jfl«»B 

5 It a. 

9. * © & . fchTNFfcn-KrSDNAfc 
In vitro T tt tt 1/ . Ill ^ ^ - ClA 
L , f(5DKAilt/ffl»DNAB8t4, £ 
&DNAtiS£fcfc;*-KiIAL. X *x ft £ S « * 
-etfSttirUa-CErS©* hTNFft$15ittb«>*. 

10. ;©J:^ trutaeiiit h T -y ***** 
$-C-feiJ 1 5 5j|(D7% yttAS^ 

6 * . ^It*»yui/->r>^tci/if^/i/^^^ 
KfeiUv^*^, i/ ^*-/t/^ y *K 14 i£ 
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&±l±. t b T N F 3tfi* » * # * H T N F ft 

i% 4 fc hTNF£)81ift#fcft^l'fcfc0"e&£. 
±KK8^T»&ft*fc hTNFta-KT* 

7 5 J ft * C * < . fcKTNFfta 

ft, * n -fe W if SB "C f n is * $ ftT ft 
- - &X , flft » T N F ft 5R-r£fc0)fc4**.&ft*. 

IEJO J* jR^3RXtt*H«:«)TNF 
fe3-KtiDKAj9»64*TKF DNAtt, 



ftBfl 6061-293924 (9) 

DN A^)S8^^Utlik hTKF|3-Kt 
5 bRNA^^OSR^jE 1/ < ft £ J: 5 E 
B2^^*«U. » ft fc h TN F DNA-* 

s*ns** 4? * - k set t % t». c 

£ttis&ft#*iBttL* r 0#*tefc**i#5int 

yt hTNFfc«fKi:tftt4. 
± IB <D t h£3fe0TNFXl;fc*ft*£Ki*Sft 

^©5' - m A U , •eit3'«i:TAAtil;< 
(iTAGij t < 14TG A<0«jt3 K > fc 9 I* ft 4 
h U * U y h ft . 4>*<i:fclfl«-\-r*::4:T? 
464. >*#-:/:3K y. 
SSiifc*n J 5-*K*T*-C*j&£ft* i R N A ^ 



it. S±i:^tlia«i:l»« 
* ft * . »iaK>felfAt4ittttkKTNF 
DNAH€?n& iRNA^6(DfiRfcIS 

ft II (tN6^03Ky***K*fc(*-t©»S 

(C***K<0C^«3 rjt*4:i:T*4. 

* J5!l <D # K * ft . " ^ ^ * & E 81 " * * 
l*ft*a**K*^£E«ftW*n**£4:K*y. 

M^ J 5Xi.'* fc#tfft*&#^#fc*tf*- 
fc *J T? & * . 

* . H#3K:*ft&&A, - C&*'<£*-<0* 

* ig k ft • *0ttJ3^ici: 

F<&ais-eE^*ft*A# *0 $ - ik 



fliabt^Jlll Ci^i'Jt/' ny 

( Escherichia coU ) ] (^T w ^»» M ilIEtt 

« * 0« MitfHB 1 0 X (ATCC 33694). 

C 6 0 0 K (ATCC33955) . D 1 2 1 p , R R I (A 
TCC 31343) . MC1061, LE 3 9 2 (ATCC 3 
3572) . J M 1 0 1 (ATCC 33876), % I 7 7 S 
(ATCC 31244) *T £ V^ £ ft * . 

PBR322. pBR325. pBR327, P UC&. pUC9. P HB8(ATC 
C 37019) , pJBS (ATCC 37074), P KC7(ATCC 370* 
4) *<& * 9 * $ K ft £ "tt I St. X B, S/*QV 
4ACDi: VU77-i^. U 1 3 7 7 -^4if# 

£J & ft a . 

^&{5?-0>7a*-*-#SJB3ft*. c 0 * 3 

mm (lac) <5^n*-^-at?t«)uv5R 
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H % ^<s{/»Jt-1f (BLA) * bVfh?7> 
*£0*t ( T R P ) 0 :f a * - * - * X 7 7 - 'J 

■c & * t a o -f a*-*-*#B^&ft*. 

S fl ( f" ;i> X ' * 7 »J * ( Baclllm «ub 
tiUt) ) l&T fcf3tt+*) *«± 

B D 1 7 Oft (ATCC 33608) . 
B R 1 5 1 ft (ATCC 33S77) . M I 1 1 2 ft (AT 
CC33712) **#J8^&ft. * 0 * - 2: U * ttpCl 
94 (ATCC37034). pUBHO (ATCC 37015) . pSA210 
0 (ATCC37014). pE194* X CD ~f *y X 5 K #8 ^ 6 
ft * . 

It. 0 D5A7x-3-^7tf^Hfc&^ (CAT) 

■k i/ X ( Saccharoavcea ceravl»aa« ) 2> RH 
2 18ft (ATCC 44076), SHY 1 ft (ATCC 44769). 

W«a£ftT»fc***Xttfc hOTNF€«»!flt 
8tt4. 

*)#¥± 95, 000 ± 10, 000 ( S D S - U 7 

^'J^/75 K * * » ft *fi ) 
b)£JlftttttK*®tt£££tt*&a&ft 



9$IHBfl 61-293924 (10) 

SHY 3 ft (ATCC 44771). D 1 3 1 A ft, 463 
ft. 8 3 0 ft* if #S ^ 6 ft- 

T« YEpl 3 (ATCC 37115). YEp 6 , YHp 7 . Yip 
5 « <D * 5 X 5 K^ISi^ftS, 

* (ADH1) . b V 7 b 7 7 (TR 
P) . * U * h (PGK) . 

f h^D-i»B (COB) . 7 9 *>m<Z>'&&¥ 

co^D^-j-tfE^&ft*. 

tff £ . »^>J!ftMv^57^-, y ;u -3 
7 - U Z jtf & * ft 4 . 

l x i o"* - l x i o"" 

AM J - 84 1 (NCACC 85061801). 
fcS4$&a&ft&*®ft<t:IB&TKF-l (I 
FO 5 O O 5 4 ) . t b AGI2©l&3fcC!>ftttfc& 
KB (ATCC CCL17) , t: S ?L tf 6 3fc <& 
ftttlBtt B T - 2 0 (ATCC ATB19) & 
tfMCF-7 (ATCC HTB22) , fc h * 
*a fc&CDftftiaffiME - 1 6 O (ATCC A 
TB3 3) a^7^08»ff^flfif0«{t« 
(ATCC CCU,2)^fyU5, 
JCKCft60*I&<0«Jlft**S&J:U#a&*a 
-Vftlfef V (Sublina) ffi ? \f 6 ft 6 

c ft k «« $ft*fc<o?tifct>. X. #f»tt# 
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«*af a c * tf^rtgr* y . hk*-Kv>* 

» a* rT IB * 4 * . « A tf . tS<Djfcf*ga*#0# 
<biaaT4*±S2MJ-84itt, 2 0 % F B S 
l^^SLAfK) » 2 o a s /m a 4) * 4 u Z> > 
^lt4Al^i#iSt?44DM 1 6 0 A U # & 

-t:tt/ia^gi;^t:t>:J: U # JSS T * <r t 



»IBI 0361-293924(11) 



*_ k , rft^aft, a « k o a . a <t v $r * •> $ 

aa taar * . 

a * «j^ti . 

4. S/i«ac«Ril4>^)ll'eiIdt:»fefk. 

assart* y«i/? s«t8i#&i«it<s. 

t T I* O . ISM ««Clfc*fc ffifttt&ItftfB 
»8 JH P £ ft, *<3pHti»#6.0~8.0-C 

t77ryno- 2 0 0, 
t77f >iiI/S- 2 0 0 (£l±77>U-7V74ta) 



##a, *B«tt«S£a»tt-c *. *o> 

^«a*0**WtlT14, 1T77D-A4B, 
^^TD-X6B, -fe77n-XCL-4B f * 

7rn-^CL-6B (Ek±? 7 frv i/rttWl) , 
'W*y^A- 5 m, *4 itVJUk- 1 5m. 7 
7-r^;u (j»i;W*7y Ktt«) co 7 # o 

vnG-150, t77fynO-200 
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fcfc, j<4 it tffrV - 3 0 0, ^^aryyup - 2 
0 0 Ktt«) « tfC5# 'J 7 £ U 

7i/ 7 * K # & # ♦ til/077O0C- 2 0 0, 

t^Q7rOOC- 7 0 0 (&±±<b*x*lt 

®**LTti3M NaCl**t/jl&tt£*r[*;g|l 
■ JKaflB^ftft. *OpHtt3if 

fynG-lBfl, t77rynG- 2 0 0 , 
t77^'JJVS- 2 0 0 (i»±77^Ti/7ti«) 
• ;W*y^P-160, /W*y^/P-200 
9 sr K tt « ) . h3/<-;i/HW-5 5, 
h3/<-/l/HW-6B <£t±*# V-^fcsfcdtt 



TNFQVittj|«tftlSII»0 

* j 9 o -*vutt# * ftJK k t r a*. 

*»«<&£ja»tt»K<Ba** tt. mdp 



ttRIOO 61-293924 (12) 

5yh*?«kt/-*$*^01&ttK. 7oOhOS 

±7^*/<>h*4ftfc*Kia-*'r*dfcK*y 

ftSO^^ttAKceilti. TNFICJJt 
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IS iC Bt « r 4 j* . *J8WI*s*iiclUI*4J\*t,o 
■c It ^ . 

* £ . • * « IC ^ T , fiftDNACDttfi. £ 

tft*©ta^ft^oaiAtt, «*K K 6* n» y TIE 

(1) stfi?«#^-ar^. »8 

(2) **j*0»*ff 

(3) r-f - • 7r7r^ ^(T, Kaniatis) , -f - • 
X7«7ijyf a(E. F. Fritseh), S> x -f • *tr 
v7yi/y£(J. Se*brook), 

- x > ^(Molecular Cloning), 3-;i/K *y 
U > iT 9;* 9 h U - (Cold Sprint 

Harbor Laboratory)^ ( 1 9 8 2 ^ jfc ES ) 

(4) 1/^9 - (Fay ¥u) 6 , > y y K -f > x > 
* -f ^ □ is — (Method in Enzyaology) 1 0 1 
9 7 * r ^ 5> ? (Acadeaic Press) 



IffSlOa 61-293924 (13) 

hops : * 'j 7 # y j -f □ v x ji/ a > B 

OHSO : > f- x JU 7 * * > K 

PFU : 7 => - 0 • 7 * - $ > :Sf 

EDTA : Xf U>->'7 5 XSBfil 

SOS : KfJ/^HBtMjn 
BRt - y*-?-9i!(3hy-tt. 

#S 

DHF :^^^/*>A7;K 

A ac : 9 0 h - X 

Tria r k y x (tKo*v>*;i/) 7W> 

XAR-5 : X»7^;i/A ( -f - X S "7 V • a *T y 
1XSSC :0.15M«it^hy^A+0.015M 

n>ant h'jn, pH7 

2 X SSC : 0 . 3 0 M ft h *) * A + 0 * 030 M 

^x^Kth'J^A. pH7 

3 X SSC : 0.4 oMlffct + 0.04 5M 



^x>»t Mjn, pH7 

5 XSSC : 0.75Mi|{bt S'J* A + 0.075M 

;xy»tMjn, pH7 

6 X SSC : 0.90M4(l:^hijn+ 0.090M 

0x>fift:fhy$A,pH7 
FDSS : 5 0 96ffi^rf*V(b7*Jl/A75 K + 

5 X Denhardt' a + 5 X SSPE+ 0. X £SDS 

+ 100M/n>i8S9fSfllDNA 
SSPB : 0. 1 SMttftt + 1 0 nM 'J > 

B - h "J 9 A + 1 sM EDTA , pH 

7.4 

T 0"* £✓ $ A • 7 3K*Ptt 2 g . 1M 
Tris • C A (pH 7 . 5 ) 5 O m A fc 2 % 

te 

7 A a • i/ x 7 -r - ;i/ K • 
7 h . 5KB) 1 0«. Hfljthy* 



IPTG : ^y^a^frfrf^ KVK 

X- gal i 5-^D*-4-^DD-3-OK 

y ;u # 5 ? hi/ k 

TAB : 0.04M Tris- & B (pH 8 . O ) - 

0.0 0 2 M EDTA 
Sxf >A/n»jg( : 1 A ttur 7 -< a - ^ (Ficoll) 

10 0 0 ag , df y - & tr a y k > 
10 0 o»g,az/os/ilk?tr;t/^$ 

1000flffc***Stt 

bp : 

ttfftttt. Ruff If (Lyiphokinet 2$ E. Pick 
13 *. Acadeiic Press 2 3 5 * (1980) ) 
& * t> li (J. iBounoK 1261 1 2 7 9 X ( 1 
96U) 3 «*ac»C, * * "J H £ n T H 
6Ao^aiSfttt3l#L 9 2 9 «a (ATCC 
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ecu) k «-r&* * aist ft * fiD-c & s . r 

HfcJfii&rtfRLfcKtfO.linAi:, 

(7D-7)«n';-a, * s > k in *. ft . « 

7A • Xy t>f t^*i6 ( * CD fl & . ftt k 

tf. r43«^«j 

1967*fcK«S*if^ft) fc^Hft. v << 9 
o ^ U - h tc 5 % CD#B# A * * 37 
tt2 1 ft. #**7fc. 20%#fr 

? JUT fcK*»JB20*AfciHjU *8ft & B) 
ft . H£». -*-r*o7l/-h*ftJ», ft ft 
LT. 0 . 0 5 % > * U > T'/l'-'fctt fe 0 • 1 m fl 
ftliL . Ja&fc&fcr*. * £ * * *l/ 

xai («>^¥jihrtTN F<a$i&) 

**** («:I2.6-3.0ki) K*jl/T>J y 

* X ( PropXonibacterlua icnii ) C 3 U * si 0 ¥ 
'J ■> A ■ — A A ( Corynebacteri.ua parvua ) , 
■>x/L/* £53 60acfcV*KJ:»&tt-r 
ft . 9H^i:flBftil|i00Ai«!)xyKh 

* f > { * » H 0 2 6 : B6*3R^tJiJf7KU^y 

fOatH, * B ) 

at/, 2#fflac&a*y±&ifr-fft. ^al^ 
A M ic i o Om a 1 o o * tt 0 *\ y > * h 

ynfcUil^lt. 5,000 rp»T 3 O^RBAt 

•fft. 4033CD$-!r**y, ArtTNF3xiO«J|t 
&/mfi(&i£fcfrWfftjikj»2.4 A # 6 ft . 

JCS2 (Jbffi T N F «) 

l8lTtrA.i«2.4 A K -fe 3 W h 2 4 g * 2l8 
it. l e*Wffi# L fc« £8*- ft . tt a k 1 . 2 A 



WIS 0361-293924(14) 
1-*. r os^fi £ #»o fcaajR 

ft. t 9 2 9 «S«(O5 0%t:«tt^it>C^]lOi£ 
9gtitUl(4/^^«l. 8 ** fc JD * 

**fc. ^9 ^ fcft ^ littfttc * o T# A. -to 
ft«*0i£fi*K»fiD£Jlfctt* (*tt/m A 
T*«+ft) fc-Tft. ♦ #0fKfcPTflHft - 1 
JUtt" tt, 1 O'ffl/m A 0 L fi 2 9 J9 IS <Z> 5 0 

is«^tt. ±ia<5j«i t &od.*ta*! ft • 

i:. tiftt £ 1 0 v / v % 0 9 J/JS&JfcifiLfll & W 
-^^©3-VA • xy-te>i/^^iS*Sfeffiv^ft 

-fftcttfjlfcft. 

— #. SSftAt*. 2/ K 7 # - H (Brsdfor 

d)<30;*&(7*/l/-;WJ*drA (Inal.Blocfaea.) 
72* 2 4 8 - 2 5 4 1 ( 1 9 7 6 *) ) U • 
^ - T S/ - • ^ y U 7 > H • ^ ^ - G 2 5 0 & 



<90,04Mh'J^-*ttaia (PH7.8) fci0 

* fc * , o.iMiiii:thijnfct&o.o4M 

hUA-ttBciatt (pH7.8) "C-*#K¥«<t 
L fcDEiE-fe 77D-ACL-6B' (77;i/7V7 
tt. *9X-r>) <O*5AlC^iF0rft. 0.O4M 

H7.2) fcflt*Ttt ttTft. L^ft»*fSttft 5t 
tl^t, RR^ita^ J: *J ««r ft. ^v>T5mH 

0 (77^7J/7tt, A^X-a^V) Q*?A£ 

O'JUtttBlR'rft. it 8tt tUBXlO'Utt/ 
m f T * ft . 

18 3 (HT N Ftt#) 

Ait J: y fcfc T nf frxS2^ia<tP^«Gb 
7a-r>h60^^7i^A^<V^»*l : 17 8*1* 

1 2iS4r0tt BilB/c -7 $ X6Dtf»&T t S« 
-Tft. 2iE«. 2i^4iS*»;c<OtR^$:»j5U, 



*$&a5 0 0fi#&i:fc*«fc^KaJ2niU, * 
jftim*&t#£TN FQL^Httf j£{ifi:##Ml 

& tv * . ccicfc&nav^ifiLiiiii. $ * * 

jfii}|TNFi:3*t4tt* (ftTN Ftt#i:8i + *) 

IS4 (T N Ffi&fttt&ft) 

jj- :i /< 0 r U £ A • 7 0 * * ( FropionibactarluB 
acnas ) C 3 >J * * 0 f r J £ A • - * A ( Coryn 
e- bacteriua Pirvua ) . £ x ;i/ # A & * 3$ S 3 fc 

a * 1? * » T * - t fc_ J: y » iB tt « ft * » * . - 

WOO-- 5^(9 h'J-tt. 7ft 09 ) fc**RPNI 
1 6 4 0 (7Q-' 5^7h'i-a, # E > & 

B^x^v^^-^-kt. 3 7t:t#**-*. 

is) k a y 4& a u • t£ » & , x«7^>h/a kvv 
rx. ti?x;<f/^) u:s&*ii#-ttu«>s, 

* * » 1 75OO<0*blt0£##t&«>6n*. 

t, . 2.5%NP4 0®(»/Ufcr;*>rAtt, 

# 13 ) T?lB$« t 7j<4 I "C2^Mai:i«, 
u->frgj8r#*ll/- *»*iRii£iEAftc2B>rliK 

G>#**» 1 7 5 0 0®tt«£L|BaW*i£tttf 
6 ft n . 

y*»lm*2»»BB*«tfc«'&. st ^ # « k r *a 

ft ( ■> * *!$fcr*SB&> IS&JtRNA 



WBflOJfBl -293924 (15) 

Kh*VV (^Hi 0 2 6 : B 6 6 iS (0 > J ;* *K »J 
* * * -3 -< K . f03tt. & B ) fc 1 0 * t / m 
A A: * 4 <k 3 K«la U . -* li fr 
» ftl 1" * . x>Kh*V>t:»toUfc«»±i»te 

iS6 (TNF 

VJfc#KgtattL-( ,B S)**#-> (1300 
Ci/BBofio. 77-^^ A^fc, 35 IS) &lBCi/m 
4fcfe*J::iKi8;toLT****7d. * -h 7» & 
U A U ID £ & C Laeaali, U. K. . ( 1 9 7 04)Ki 
turc (London) 2 2 7 ^ 6 8 0 - 6 8 5 1) tc <£ 

9tSDSdCJ7^ U /!/ 7 * Kyvi/aa^ftnii 
»J8«t*. y^355Etil2.5^4:^*J:d 
i:SI»t$. iiiB||x>A>^(ENHANCE 



f- * - 4T * V (Chircvin) (9 0 & # (Chiri*in , J. 
H, et al. , Bioche»i*try 1 8f 5 2 9 4 X ( 1 
9 7 9 ^) ) icfi£-3t*f«t7. *BJB 3 X 1 O'flB 
H # U "C 4 ra & 04tetf'7-i/>f'*i/7* - h 

« fc in * . * * * -r ■*/ - (am-7. 

4g<&£ffc-tei/£A&t8#0. fe^U2,5m 
HS^Mllfc'feJ'n. 0.1M EDTA*« (p 
H7.5) |Ant*4rfi'J7D7-f a-T'A* 

k * JI + * . 

/<';;7VSW41D-^ - (* 1/ 2 *7 

& a ) fc|i>*c2or3oooorpiuri2fl 
hfeio .hf- (s bk edta, 

lB/v^SDS&tlt^) lmilCtHita. 

coDf&ttfcim. a^aa^/i/Afci-^*^- 

(8?Ft*t4 ; 1) Tf*£iiU. 7jtJlK0.05 

; -frkixik, - 20T:"C2B3raja±&tiLTR 
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N AMffi fc • 
±R*B«*tRNA»«fe 6 8r. 2^WJD»* 

EDTAg & P H 7 . 4 (liH EDTA ♦ O.U/vf SDS& 
tfO.SMift'Jf -JAtttf) fc 10 A. . 200. 
lCD#y=f(dT) -"fe^/D-A (B RLtt. *B) 
5b 5 A IC H . l©a*0-hl2'<3>77-lOin 
ATS*. 8fiSa»« (10 iHh'J^-ttftpH 
7.4* 1 eft EDTA . 0 . 1 v/v* S D S t ft) 2 

h'jn, 2.5g»CDi*>'-;i/fc;&0*T-2 

A. 8«ra#K*y=f (<JT)^ii/o-^»9Ai: 

<fc D , 8 5 * f CD uRNAfcElfct*. 



61-293924 (16) 

187 ( iRNAWIf^X^i) 

186 fcHtilC tt!9U&iRNA 8 6 0 mi 
& 2 5 0 p fi(5 7K»«t. 5-25U«^a 
ttfcflE^E 1 0 m JJ IZ*J§ t &. ^a*fc*£ffi 
tt , S£J:i;25*4>Vstt&44&trhiJxa 
ft ft (25 c« K 'J X*ttpH7 . 2 . 2 iN EDTA . 
1 w/v 96 S D S Hit fcffi vx. ISC05 7 0 
fflitxy*- *B) ti»Jfffit 

4 0 0 0 0r P i, 1 2 Win] C7)fi»^ fcffi fcCD % 

# B S9 ft £ ■ ( * ? £ ^ > , # GB ) 

4 0 0 M^^lfeE<Kti, i^Iltxii y- 

186 ( iR N A (DatKXM) 
7 7 'iAy^rfx^lfPftfifti; i4 iRN AO 
SKI*. (ftfjl»f*fl&. 2*»J§. S* 

Jtflr. 6 0 2I198U) 

>^fx/i/tt, Ktt£4fett#*y«*. X 8 7 T » 



HBiRNAfe 1 Hi / P fl 

w y. s o n a -r-o * 

»ljlAt. 1 m w / m A is ^1*7 J?7 $ > 
**fft*Barth ( 7 . 5iN h V * -gfltpH 

7.6. 8 8 eMifi -ft :f S *J "Jf A, iBMAfbAV* 
0 . 3 3 oHfltt* *f 9 A * 0 . 4 1 iM£*fc * JVV 
OA. 0.82iHH7if*l/n, 2.4ttMmJS 
KthU^A. 18U/mfl^-i/U>a. 18* 
g/m^Kl/y Wfctit*) #T2 

4 B$ M # * T * . $JJtt*fflafc#5X 

St*. X 6 S ttififcSi;>T. L|»R 

SfctttfftaTfrfc***. tfe:oiJttlii86 
T«fcttTNFa*£J:ytf:SSn*#IE#T$ 

189 (B*teiftfc<Z>fcS§> 

X87-C»fe^ffi « R N A opcfrfllv*. X 
1*8(1) 9 6X£^lt:(ig 9 tli«lDKA60I& 
t * . ittE¥9iH5-{ 7f -fxvAtt C ST > 



y.r * u ^7 * k * k r &M 

l» ftJ^l 0 0 0 - 2 0 0 Obp0H^3 3 Om 
*84. C<BB£7ni*ffioBlJt<B*8#lC(£v*. 

)VT***S*0 U *J)U h S > X 7 i 
5 - 1f ( B RLtt. * S ) fefflPTf**J/Cfl 
fco&if, WI* ^Pst I ® (ft Hr# * f o ML ft -o 

KpBR3 2 2 S Bnt£7 - - JU1t 
b*>*. 7--^tt<Dffi£ttfc*!v*T*filB K 
-12^ (HB101, ATCC 33694) 
2 0 0 0 »CDJ&XI2»#*»*. 
X810 (n^TNFCi5^7S;KE?«) 
X8 2 Tft^fffflt 4 T N F fe. XS5K*M*. 

akHiicsDS*y7^j^73 KyMft» 
auj:y«a-r*. -sifTi/ - - * y u 7 v 

h - y/U-ftfeb. #tF*»1 7 0 0 0 «)fi[|K 

>tX^ Ai:J: UttdSt*. 5xlO T J|l{fc<0T 

:0D^1 50p«ftl%E«ia7V^-'>A 
7 S a fl K ffi 8 . TPCK hij^i/y ( 9 - «/ > K > ■ 
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/Wtfer^ayi/tt. #31) 3 m « fc 8S 2rD 1/ . 3 7 

t; , 4e#na-fv*A'<-h***. £ £ 8E fc 3 a * 
v;i/5C8 S:ia«:tf soa*^ 

if A tflft . 

±R©Ja<*««t:ffl«tfeTNF «J:i;t<?) 
h 'J f v $ <t «r # - ft te ♦ ir;7fyno 
2 5 CD* 5 a-cm* o. afcttistft. 7-/W 

x A- fc a --f y * (R. N. Hevick) £ <B#iS(J.Bi 
ol.Ch«a. 2 5 6 1 7 9 9 0 - 7 9 9 7 1, 198 
1*) K a £ T . N*»J:yiK7V»Jltff4 
3. #A^y?K&^Ta«l,T<ft7xxji/?- 

5*0 A it. #B) fc»^, '//V^ynODS 
(farifvtt. * 8 ) U7AHt, * & K J: 

u » « r * . c <o a * . TNFONssiaOTA'^ 

Ser-Ala-$er-Arg-Ala-Leu-Ser-Asp-Ly«- 
Pro-Leu-Ala-Hlfi-V'al-Val-AIa-Asn-Pro- 



1*130361-293924(17) 

Gln-Val-Glu-Gly-Gln-Leu-Gln- 

«J:»JTE07; ✓ » E *!J fe %> O . 

Glu Thr Pro Glu Glu Ala Glu Pro Met 
Ala 

Xin (*iJiDNA^O-r(&**) 
X « 1 0Tt}fcTNF(D7; yKEJUA^fti 
$ *v ft flR2tA4>tt*B£|K*ri<- ffi ffi tt * . * 

* • -f S $ • (H, Ito et il.), 2 2 V 4 y 0 
7 U y X U * — (Nuclaic Acids Ret.) , 10 
«,1 7 5 5 - 1 7 6 9 K, 1 9 8 2 *) )KJ:« 

74 / BEM^oKtno 1 2 8 8 9 4> * 'j 
rfDNAI5 ?^-^»C»tf. #*16. 16. 

32, 32. 3 2 asi^a^tt t u x^ear ^ . 

-50 (77*7J/7S. * £ x - r > ) 



52(9^7>&. #8) A5Ailfl7^? 
7-f-K*y««b. O.liKhiJA-EDTA 

M J - X tt , # ffl > fc«):^y- ,l P-7r/J'^ 
hyyvaftffPTftlttt^/l/b. DE5 2* 
5A ( 9 y h t > a • « B ) ^JtUMBto. # 
(S3 x 1 O'cpo/m O tg A S *i * • 

*$r;u-70ffi*«0#'e*»6ftfc;t y na 
^a-^fc»llli:jSr J:^ K 4 « ? ft • 

(^Tift S) 
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X86Kt£oT*3fcTN F fiBfttf>»R N A 

* + f K&l/iO »M NaH,PO«<0;&£TK 5 0 t: 
6 0#B&3S Ufc<3*. 1 . 1 B* % 7 Jtf 0 - * 

fc, «««cft* b 9 > x 7 7 - *d > {fmm 
* Kfc. #ffl> fc/B^r. > - a - co 

-?-a7;i>Kffiv^ BBttlft*. ftV^"e. w CO 
B -b <0r» R N A fc . 5xSSC&1^150m/» 
i^Rtt^^rff^DNAS^OS X ^ V/Wb H 18 
«T?65t 4 2 B$H&3l t,fcc&*>, »*tt«»U 
fc*MDNAUX10 T cpi/nfi, 5XSS 
CllJIftttfSxf ^^^hJBHtSOt:, 2 8$ 

raa&sTa. spt:«)JIHxssct*!i. 
4or. sot:, 6or-ea * « » u . x it 7 * 

/(/ A X A R - 5 (-i'-Ah^V-ri^v^tt. 3ft 
(3) LB U «E> 4 . iRNAt 

-C*-oT. M J S^^if^iiRNA^IfiilCffli 



1812 (^^TNFit£?O^D-r>if) 

^DNAi. Xfl 1 1 TIM* *V*tt*tt««* 
ij^DNA (MJ) fc feXS 1 1 fcH5«©^#-C 

4 H-U m >). !l</N-r^yy^Xt6»4 9 
DNA (ya-^MJ) KJ:ua<A'f ^U^-f 

Tag I , R»a I . Pvu H (l>f B R Ltt. * 09 ) 
1 B4*7tfn -XiOl/«ft*flT». 

C & Jt , 9 ^ T *& 5 0 b p <& Pvu n 



I as^ 2 0 0 b p« & * U . s'ft ft 

B # * 2 ra fi <&£3****T*SWaK:,fc U It 
|?ttiibry^A5 K p BR 3 2 2 itlt4S 

fcflt'-cnaeattftiasi'T&ft*. ia**» 



* 2 « 





-< V h 


OD... 


*b 




OBBjft 






P82-2 


14 0 0 


1.369 


3 5 


PB2-3 


8 0 0 


1.605 


< 1 0 


PB2-7 


10 6 0 


1.364 


< 1 0 


P R 9 


16 5 0 


1.6U 


< 1 0 


pRl 2 


140 0 


1.45* 


1 5 


pRI8 


18 5 0 


1.434 


< 1 0 


P R25 


13 5 0 


1.5U 


< 1 0 


PBR322 


0 


1.677 


< 1 0 



*ft^0fftti*jfcTNF«t*£j:y ffi*an» 
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75X$KpB2-7. #J;t/pRl 8 ft S ¥ * $ 
*a»t*ft* iOM/nflfiDf hMO'JV 
ft****M 9 «tt (H»*(3) 4 4 0 X) lft 
*tt#(3)9 0 Jt«*»lCtto 
t^^i K ft » « b . # « ft 1 5 0 * « ft S§ * . 

-Gilbart)fc(T A* (Haxaa at al.), >V 
y K -< V xVtf-f^B^ — (Method in Enzynol 
ogy). 55$, 4 9 0 K. 1 9 8 0 ^. 7 ^ ^ S 
4 V 0 1 U xUcadaaic Press) )i:|$^TftS 

-fa. coottifiBE^fcxs i o -efts* n 

IS14 

^5^; KpBI 2©iatt*ftfl^T*JlafA'C' 

^tli: 1 Om^^; KpRI 2 ft 1 01- 
y K CO Aos I (tf- 7 - A/ x;i/ (BRL)ttlT 

ft Si«HIT? ffc l/T 7 x / ^nn^Ji- 
^Attffi, x;py-;i/ttS9ftUTi»«tyf<!?^ 

-0.5 MiCtf)670b pOTNF<0iifiilfi?£ 
•Sty BsbHI-9- *T hft#-3*:l?r#ftT 4 DN 

A0-ni^T»^t5, *«#<4K 20 
H K ft -a -C , ^cJIIJffJM103fll«JtC»Lt 
lnlf IPTG&tf 0.004% (v/v)x-ga 1 ft * O * 3E 

a^^xisiA^i ooi*^na kdn 

A ft H & U . BajiHI "C KftUfcUa. 1 5 ji # 
itt©&670bp ©BamH I»fi^ri^^7^>4. 
£ 6 . ??A<0#fcftW*2fc*!>K. ±tei5ffl 
O y 5 X i KftpUC- 8 ± 1 >rMt^KJ«fiPfi: 
3Df!// HEcoHI t Pvo A US>6 7 0 bpG>Br#±UR 
fftttttf**) ftSoTrHttU. 6XJt%dfU7 

<0 ft IS $ ti. pUC- 8 _h <P 1 i e ~t D ^ - 



?!Baoa6l-293924(19) 
Ky^«5lsli»t^ 6 3 0 b pWi^UStti. 
fcl peflD»f^^y^^&«ft^fi)»dir«i, X 
SI lfcIB3#©:*fcK*oT»2[2K^-r2&5 r 
#*V*»J:f2£l/tf^FHP'&. S'-GATCCATGT 
CAGCTTCTCGGGCC- 3 ' t 5 ' — CGAGAAGCTGACATG — 

X 0 OpaolaCD&r * *t/tfU=fs£U**KCD 
5' 3fc«ftT.;rfy*0U**K*:r--tfftSv> 
t'J>B«t*. £J5*tTtt. filS&^&ft:?* 
^-JUftJBoTSi&U. 46^do7*^AS: 
ffl^TttmUfcft. *yrf^-ft0.5|*»®ft6 
3 0 ££#0DA£« X fcrtft-frtfTx* y - /US* SB 
2*4. HII»(i> 373ru*«9T10a=yK 
CDT 4 DNAyrf-ifXtfrK©$r#ft41CT?l£ 

£JCWT#ftx*y-/i,a:H 

8fe. 2 0 a - v K OBe^HIT 3 7r38$IB!7«{fcL. 

6, KpUC-8 ( P - L /< *< # 4r 

^OifS^4916, * IS ) 1 * s 

itm-V. lac ^O^-*-. ^JitDNASt; 
c DNAH0tt*«lC»a0S*l'**Ke*dfc 

KpB 1 7 ft/8^r„ *ffl« rtT 1 a o 
UV5 t^D^-^-tUrTNFftI8«?l5 
t5iUB«Jt^5^5 h»4>ttC! ft fffe 4 . * 
1 0 @ K ^ T #C 1 0 m0^7X? KpR17ftl 
0 i x v h <0 ApalC t* - 7-;V x;u (BRL) 

4t)T 3 7 r 2 ^Ifflfflifc u • 4 % a> y*7 o y ;u 
7$ Ky^i/««*it-ei&e 3 0 b P ©8r# ft 

181 1 i«$©#fcKJ:->Tg3ig<02<ffl<&r 
#*^#y=f*£U;fr*KI|I*>. 5' - AATTCATGT 
CAGCITCTCGGGCC- 3 9 t 5 ' — CGAGAAGCTGACATG — 
3' *ft£#U, ?l«t(3)l 2 2Kl:(«,T*!l 
10 0 pad* <0±I22a©<rtf*i/:?MJ:/*2 U 
# * K 0 8 ' *«ftT,slfy**l/#*'K**- 

•tf ft«^x u >»<tra . m ft 7 z -/ - 

ft ffl v r £ u . i^:?oQ7^i/Ajiiiib 

fctft . ft KttfepR 1 7 ©A£aIvS<t;0r# (3630 
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bp) 0 . 5 p c t £fc*T x j - ^itJSI * • 
^tt«(l)37I^«fotl0aiy S «D T« 'J 
-1fT?4 , C-££&£*'. # £ it L *fr * •. s # a . 
EJC#***y-;i/£tJai,. 2 0 i - v h gPEeoR 
I-e3 7r3*»MftU. 4 * CDittf 'J r 0 U /l>7 
% K^ttfc&ttKJ; y S 7 Qb p 0®X *® 

7 ? X 5 K pOP 06-1 5tt, 79-«D*j«( 
17-79 - (F. Fuller), i>->«3ene). 19#, 
4 2*~5 4 JC. 1 9 8 2 *) iCK^T^St^ 

pOPfi S - 1 SO 1 /* i fe EcoRIT ?Wffc It 71 
^/ — 71/ f* as * ^na^rfyi/^aifi, x * y - ;i/ ft 

*&6 70 bpfiDl8#K. T^DNAiJ^T-^t 
A *v*. J*JK#(4), 203CtC(«or, 

^HfiJMl 0 1 UTCC 33576) 4 © * ft L T 
1 aHIPTG&tf 0 . 0 0 4 96 (v/v)x- f i 1 Ht/ 



?$Fi3B361-293924(20) 

cn6<03n--l ooaa^ygxa KDN 
A trUfi L, EcoRlTfflffc L ft t w 6 1 2 ffl # , 
l»OI9 6 7 0 b p OHcoHIff # * fl/tv>4. 

9X* KfcL^D fcP^l *«v%T$IH|;L. 1.5 

4 fl 0 7 9 X * K*6>gfl&C!>|&l 280b p ft Z/ 
2600 bp«&|R#tf?te£ti. 1 • o U V 5 ? 

■C ^ * c ^sj q§ f * . 

1*13 — T. lao UV5^o^-J-, ^a? 
**V*y^S5>l/;**S* ft cDNA^iEt 

5X5 KlpTNF-1 t cUV5-U*j8t 

<#r*a) 



IllS (^MS*'i£4t*TNF<5fffl) 

a <Dm±Qm&K.v urHic 3 ^M«F*-r *. a 

iS? 9 b 9 J v K ( v $r 

i:. 6B$iaiaif&ettt^co«>^^u. a * a « c 

«ky®#&*$*. Ill 4 i:^tn^|q^li:i 
#*0.04Mh>JX-4tKafftt CpH7.8) 5 

:o»8llS2hrB]«i:l9«Ul.2xio l 

X 1 0 T *{fc/oeT> * . 

Ill 6 ( * X x •tfJUn-v (Hath A str 
cooa) A5rl^4g(il?i) 

BALB/ c-*$X6Dl*S&&rt£2 X 1 0' fl 0 > 
X x -f if/J/ □ - v (PUth A Jircoea) JSJ$ £ 



-fe. 7 Btt. &4I L ft * 7 ~ 

jBfcfcfc^xfcilt;, fttfJR A U £4 AttTK-C 

2 4 *mffcicft0a«s«£ * u 

( - ) : E ft 0 

( + ) : *T**tt jtLftax 

X * ^ 6 5 0 %a±K*3fc-a T«JE) 

m a tc a # t . j«acDjs@m^*) 

K««*fc2 0 5 g 
Aft** 
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✓s AC? an 


(58 


- + -ff *f 


20 B S 


2X10' 


5 


0 0 14 


5/5 


n m 










5 


5 0 0 0 


0/5 



$#03 3 



181 (?9X*KpR18.p8 2- 7.pB2- 
20*»S X12,MC1061ftAOlJteft) 

&£i£oT*aB K12MC10618a^| 
15 » * * . fiH<li^»iK12MC1061« 
a)30 = -fcLBJgJ&i:J8o?. 5 5 OaiOS^ 
*tf0.3Kfca*T*Jir*. K # * & 5 0 m 
A fc . 2 5 ra fl O 1 OaH RbCfl & tt/ 1 0»H 
MOPS ( P H7.0) ffi8£t?fc*b. ^^-Ca 0»M Ci 
CI, , 1 0»K RbCt (tCO. 1H MOPS (pH 6 . 5 ) 
S 1/ « » * * . 

ttJBSfc & 3 0 b - Jft&ffc* ±tt*flfc 

£ U . 30M CD DHSO& J: t/ 5 0 oM CaCl. UO 
»M RbC fe £ 0 . 1 M MOPS ( P H 6 . 5 ) CD ffi 
aiBiS«:2 0 0 ^ if"? 

fctiaT*. [*««U>. 8 8 - 9 6 1) 

+ * * * . l b « » k . **v*n<&Bjr*5&# 
*l 51 * * . 1^:^7X5 K&Jf«$^a. fctc, 

i5>, 4 0 0 0 gTlO»Hi*t1?«sv^ ±f»& 

*»STB (O.lMttath'jn. IOiH 
h>J ( P H7.8) 1 iiN EDTA )© 

100mfl^MXtt»U & V* T 1 0 raM h U X 

-«Bta»8E (phs.o) {0^1:2 on/n i «3 

f 5, »&ftM*£tt#fc&&<fc*a.-*7K||b 
An 25, 0O0rpa30 7 >fB4'C-C l^lffft-stONA 



^raQ3Bl-293924(2l) 

& * n-en 3 0 #Mft* 1/ fctt. 44 
& # & 3 7ticS»!>T£^&5fflfi<!)LB^i8 

**i?*i®&ffi&;t<&>L* ± ft fc f# ^ t . an* 

/m C CD f V"7V 4 0 'JVfc-frtfLB*^^!/- 
y 7 X5 K pR 1 8 • P B2-7i:pB2-2^&*n 

X « 2 ( P B2-7fcpR18:/9A*KDNA0 
Hlt»6n67*9A5 K P B2 - 7 fc P R 1 8 



a#r*. a«<fc^^^A*»tt©iomi«t:. 

1 0 »g/m fl(Oif ^^^07^ K*»»0. 
8 m a fe 2D * * . Z CD « * , !X»tt®Jl$tifca<* 
1*5 5 c/m4, xfj;nyn7-f KO*» 

* ? -r tiff*.. 2 or 

f 3 6S|rj, 4 5,0 0 Orp.^l^tttin t± 
Jffc£#®«£&a«DNAfcx y *<&A^fca 
KDNAfc. Tf i:Mf K 
D N A < $ • TfcCDDNA0><>Kfcf-*-"/ 
l/C^"eSBiL^7Xf a-r 

K & * . x^J/-^A^DVYK&»*U. # Jf 
TAE9ia^Stfti; 7 v A 5 KDNAMit 
fcRNase&a I, . *ft CD tt fC 7 x J - /l/ ft « T? ft 
ttti. *ll»^^i;tt)Oa%SDS&tt/ 
TAE«»a ( P H8.0) Ufc'W**' 
;i/ (Biojel) A-l 5 OK^ti D N A t 

* * »Sl»ft*»t«»»:oa*SDSt* 
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±K0#fcicJ;y. & fipB 2 - 7 7? * * KD 
MA#2 6 0 «. pBI 8^7A5 K O K A ^ 
13 4 

IS 3 (*f «pB2-7i:pR18:/^ * 5 K D N A CD 
Xi2-C»6ili*«^7^5 K D N A 4 0 fi 

«Jffc UTPatl* V*- b**n+Z. 5 0 0n f <0 

BtP«ti-r h fc#MT, ?^7i7fu 

ft. Haniati* )*<&#& (^DXy-f>ifX 
* «f ^£/a^*;u 7 a 5? $ _ v 4 x y 

f * #y -if a t f y K *t 4 V * 7 y * 
U*(Proc. Natl. Acad. Sci. USA),71, 118 
4(1974) ) CBoT;yn9V^l/-J/ 



IffSBa 61-293924 (22) 

paolefflM* (400Cl/DnoletiD«^). 

2 . 5 p A »»A(dNTFt8«) 
2 . 5 /* fi JgffiB (SOOmfcDNA, t 

*>£st I -f > * - K ) 
5 * fl flctf ft dCTP 

( 3 2 0 OCi/i.oU ) 
dCTP (SSpoola. SOpaole 
/M d CTP) 
1 1 ■ 2 g »«E (H.O) 
ft 2 2 . 5 i ft 

r©22.5MJ»0»«lC. 2.5*J0ffttC 
(DKasa I . DKlti! y * 9 - -tf I ) fe Jd A * 

1 5TC6 0#£J6**a. 

fc^T?. »»D (*!*««») ariniL. frit* 

* . If;, t 'J 7 - tRNAfcinritx*y- 

ifcfStrti. 9,3XiO'cpi/MDNAT*&, 



& . 

X84 (pltl8^7^3 KDNA CDRji I WiX 
fc») 

8 0 p f CD ?R 1 8^5^; KDNAfc*!|H*B3K 
Rsal TJHrbl, 4 967^i;;i/75 Ky^I*»t 

« 6 4 0 bp 3,77pg (IS<R*d2%) 
«175bp 1.77 Ac (BJft*50*) 
I©fi6 4 0 b pCO^f Vlf - h *pRl 8 C!) 8 ' 
(pU 803* OOoetRS fvfc \*B&* flttt 

-fa) * «&176bp(0^^t-ht P R18 -cf r 

(pR 1 8 (0 3- Klj^J k*&t*. 

JEK±Kfcttv>TRse I Oft*) »J ICPitl fcHit 

ntM^XmitisX. 1^4 5 0 b p CD1^S.6 

dpi (l«l|60H) £ <D -f* > - 

l*pR 1 6 CD 5 ' + 



XffiS (fc Mfc&#T N F «£*©*«) 
$#0530X»3r»6>*,** a P5*Ul/<t:75 
*S KpB2-7^V-^ - b 7 V **< Xm? 

D-^HTffll^ i> * D > 4 A 0) EcoR I Br 
*-< h 9 » h^--(Blattner) 6 C0^r«ft,^-< 
x v * (Scienca) , 1 9 6 . 1 6 1 ( 1 9 7 7) ) 

( v — T x -f (Maniatia at al.) t tr;i/(Cell) 
II. 68 7(1 9 78)) fcffli&A/Tftjai/fc^ 
^t';*77-^ f + □ V 4A/thjftfe* 
ift (£ * 9<r79V-01O*fl4>79-9fcA9 

y -.=.;/ sr**. fo^ftur ("Ohv&tf 

5^ fcf * (Banton and Davis), XV A (Science) 

.1 9 6, 180 (1977) ) &St>6. 

%^*r 

t * ^ ? a * aw * * *x con?, $-**tnfcd 
##?&tt*ffra:fD-:/fc>>wyy*r,fxi,, 
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1) r^-fBi-ixiO^?-? (~ 4 x 
10 4 ^v-^/^ 150»»yu-l-X25) 

2) - fDt^D-^7^M-AOe?: 

C ^VhVAtfaf** (Benton and Davis), 
V 4 x y 7, (Science) , 1 9 6 , 1 8 0 (1 
9 7 7 ) ) 

3) A-fyiJ^^fX: 1.2 5X 1 Ocpi/m A (0 

a»T10£Wi*^*4l§l. tt^tlXSSC 

u| 2 13 

5) fi^;XAR-5, - 8 0 r . 2 «( 0 * IS tt • 
3 9 4 IB 

±KA^'j-->^fT?l 2a<gtfStt*'tt&ft*. 



lfRnOHBl-293924 (23) 
9}a«)ffi^Ht£ 9 £*\&©t* 

a9ffi<D«KOV>X±i£*E*0;*»?4fcAi7 

186 (^^iftfiflrTNF2fi?OJ|tH) 

(vrTf^K Haniatia et al) f "fe /l/ (Cell) , 
1 S . 687(19 78)) HPtnflLA. 
1O , |0^^»;*77-J? i/^o^4A/«5 

*&#ti»*#tt3XfI5**JtttKra«<0&tt* 

> * D 1/ 4A/$tf*&fi#3«fi*?-<79'J 

i/ ^ d v 4 a/ t K&fttfaffi*^ A f 5 »J - 



$tf*&£#ig<2*&#*2ocD>><07 t y#7 

7 - V" (RO-l. RG-2) aft' tt 6 ft * . 

(jKT^a) 



18 7 (t haia^^D-yO^lfv^Dy h 

mm 

##«3l85T»HfcHG-3, HO-fi, 
HG-7CD^^^U*77-^tfl9v^r. -tn-r 
ftDNAfcfc<&:frfcKt£oT*»*. 

6 X 1 O^fl^^HllLEd 9 2 (tf ±) & 1 8 

i/*HG - 303 X 1 O'P FUfellDil, 371Ct 

2 o #raeife2**. *i^-e#6fta8i*«fe 3 

*©NZ7a*KiO;t, 371C, 2 3 ffl & # # 
* * * . »v>t60mi«!)^ao*;i/Ailia* 
« U 4m it -C 3 0#ra«#T*. AHIIU^JI 

»i sdM»it«. fcv^sa^ftfe&fffc^-c 
± ****** . »v^-ct#e>ft4±?fn^^*i&6o 

ya-A/OJBKtflO* (w/v) i: 4 i 

til *. T . 4t. 2 2«l8litlt«. "C * f 

»8n6^i'rM77- , ;fcSM«)2flniii: 
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■ flu. 0 o a tf/i/A *«Jt;Mit & . rffn/ 

?y0****--C3O#Hffi£Lfctt, 31 & U 
•C*li*«, SMT 3 0 m * 

ZlilC26.4i0SftlE£'*Afcft|iA.. 
SflUfctt. J® iS /i> (4 5 0 0 0r P ». 2 0S?f3) 
T77-J>C!W<> Kfeafcl"*, 10.H*fc*h 
y$AfclOoM*flS-*if*i/»>Afc#*50«ll 

M^am (phs.o) icaffufea^ -tn-F 

ACD*»a*^ 2 O.H, 50m/»I. 0.5% 
i:«t*J:ii:EDTA, 7nx-f^--tfK, SD 
S. ft ft*. 6 5 r T 1 ^U^it *. fc*C7X/ 
— A* * 7 x ; - ;u : ^nnawi/A^i : a («8 

* * JI ft liHEDTAIttf 1 OnKKU^ttWJK 

fill & *t * . '<^5rij3r:77-i7HG-3CD*8f$ 
*7 7- i?HG-3<0DIIA|«atAfel6i:« 
u J: y . /<^M7r- f ;HO-6UO-7 



If BIBB 61-293924 (24) 

HG-8. HG-7 
ODNAH*2S20m, 1 1 00 pi, 81 
9 *«fcfl$. *V»-e^1f-y (Southern) & C -f 

Southern, J. Kol. Biol). 9 8 . 5 0 3 ( 1 9 7 5 ) 

1 ) DN A : 

HO-3 825m 
H G - 6 9 3 5 o c 

HG-7 685m 

2) «StaK»* £ J: *£fl : 

Bfln H I 1 0 J* (ft . Eco R I 10#H, 

BasH I 10IA+ Eco R I 1 0 * ft , 

Hlnd lB 1 0 iUtt . 

Hind m 1 0 # <fc + £eoR I lOMtt. 

£vu n i o *{fc 
37t 3 i$ro 

3 ) : 



0 . 8 % y a □ - *Jfju 
TAB 

28V.15.58980 

4) ;hnt;i/D-^70^ «A(oe?j 

;i/(E. X. Southern, J. Hoi. Biol.), 9 8 . 
603 (1975) $31) 

5) ^WW^tJiSr^X: 

3 0 m a FDSS 
42t 6 B$ffl 

6 ) /\ w 7 »; * ^ x : 

PR 1 8 0 5 ' - « # (UlO'cpi/nifl. 

#^«3x»4 fc-cnaufcfcco) 

4 2 r . i 4 m m 

7 ) Sv* : 

2xssc-o.i%sDSfc«^rfla-c 

10»»»^HB, tt^TlXSSC- 

ft 2 0 

8) : 



XAR-S ( t ^-XK7 V ^11. * 

9) - 6 0 «C. 2 ttCO Jf £ft 
1 4 *A0'W y U #4 XQttm*. «4«tjR 
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o □ ->( 


-y(pBi8)£/N-f yy 




0 x y # 






77-^) 


5' 


3' 3k ft 




HG-3 


6.7kb 


4- 


BsiaH I 


- 6 


11. 2Kb 


«- 




- 7 


9. 2Kb 


4— 


BaciH I 


HG-3 


2.9kb 


4- 


+ 


- 6 


jr 


4- 


EcoR I 


- 7 


a 


4— 




HG-3 


tt 


4- 


EcoR I 


- 6 


0 


«— 




- 7 


0 


4- 


Hindm 


HG-3 


« 


4— 


+ 


- 6 


a 


♦- 


EcoR 1 


- 7 


a 


4- 




HG-3 


9.7kb 




:undm 


- S 


4. 1Kb 


4- 




- 7 


9.7kb 


4- 




HG-3 


Z.2kb 


0.9kb 


pvu n 


- 6 


1.9kb 


0.9kb 




- 7 


2.2kb 


O.Okb 



2 . 9 kbGD > K 7 # □ - A iOU* y , 

5?n--i/^ ( a-;i/K x ) > if /\ — /< — 5 
/f5 h y— (Molecular ClonincCold Sprinc Har 
bor Laboratory), 377(1982) 3 OJj&V 
llSt^. »U<tt» 2.9kbCD/<> KBttfctt 
U JS L * ;v fc 6 5 r "C 1 5 # ISB 1)0 Ift T * . * 6 
K . ClP2.9kb(Pggg ISoScoB I ^gHG- 
( fit R . THG-3 / EcoR r 2.9k 

4, :OJ:HOT, 637ms ( & * & 3 0 * ) 
0 H G - 3 /EcoR I 2. Skb 

±fc^#255ngi: EcoR I & ff$ p U C 1 3 

(fx-r->yv>if,jiyyX x v *< * 

D i/ — (J . Messing, Methods in Enzyioloty), X 
0 1 . 20(1983) ) 4, 2,5ISOT 4 iJ 

# - * * e ^ x & * r * . 

^11K12 JM83«i*±Tf$fcft*8£ 



»BBBBBl-293924(26) 
188 a - >y a v 

^*«3Ig7H6^T. HO-3. HG-6. 
HG- 7 0A^yi;RQ-l. RO-2<0^^f 

} . t tiDtt*. PRISTS' fr#l*RG-l# 
J: 1/ R G - 2 SrBiaH I % EcoRI. Bil n , Hindm 
«fc t^BaaH I + EcoR 1 0*n**lT?#jBLTt#fc*, 

* * • 

r'J75>D-V©fcS) 

9 V x -f (Landy) /^U<r5AhM 
(Biochemistry), 1 3 . p. 2134 (1974) 
) C J: o f*# * . :<DHG-39DNA3 3 
Eco R I ®80J|l(fcKJ:-9T3 7t:-C3l5M»j5?T 
4. #&&i±l%teJK,&7;tfn-A$ f ;i/ (Aft: 
1XTAE. 20V, 14.5B#W) KTtt&ac 

K12 JM83«&LBJ|Jfi^, JSI^DA 
05 50 oni:&V4Sjt&f#0.3i;«&«'C 
ft***. 5 0 m fl <0*f A U fc*»»K 1 2 J 
M 8 3 & * £ , 25mfiO10raM MOPS 
(PH7.0) -lOraM RbClTiftv^. 2 5 ra J2 CD 
0 ♦ 1 M MOPS (pH6.5) - 5 0 m M CaCl, 
- 1 0 m M RbCl Z (Df&mm 2 0 

3/ifltc, 1 On s G>±rc#££/&& fcStf 1 0 

/ift©*»atJD*.-*p :«a^ttt*ifi:r3 

0 # 13 *p C , 42 < C-C6 0^«Jttfttr5. * C5 

3O^f/mfl<7)7>tf^y>t4Opf/mfi0 
M8 3ft<&3Dr-lia&"C&*#. y 7 A ^ K 
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> tT V y > £ 4 0 A c/ m fl O x - gal fe^tf L B 

(Hol.ea)**^^ (Quifley)<&$2** {7 * 
JV>A<( * # A (Anil. BiocheaJ, JJJ., P. 193 ( 
19 8 1) ] 8 V* T * * >; - - > i^* * . 
8 U < tt * ^*i^ivCODD--ft 3 0 Ai/m 

* ft LfclfflfiS 2«i/m 4 U - A - 5 

0 ra M £f ju □ - * - 1 OmM EDTA— 25m 
M h y A (Tria)-HC £ (pHe-Cn^KJEffi-f*. 
Z<Bjffi»£fc£i&?5#WS#. SMt 2 0 0 n 
.A 00.2 N NaOH- 1 % S D S btlK & * **> o < 

y * * u fc © * . caantt«;2»Ro*aic&<. 

&V*T. 150MO3MttSlthyn (pH 5 . 
2) Ik MX. iO^M-20ti:J3t. 15»B 



?*IBina 61-293924(26) 
»&ft4a;Bfc7 0*x*y-yi'-cftv* 

ft»Lt^5Xa KDNAfctl*. 3 © # fc # 
yx(Trif) -O.lmM EDTA (pH 8.0) 

K8*L,. E£ori nn«iiflin;e&» 
t © a y v *> z . 

» ft : KDMA»»»±T»6*ife<i 
<D<D5#CD1*, 3 J&lfcOEcoR I • 3 7t, 1, 

5 ^ra 

tXftft : 1 * 7 *f D - * y /f, 1 X T A E * 
12 0V. 2 *| 

±K01Wa»*#«ic*-3T. loao^n- 
><D}*>aa#attcDfc(DTAj6c:fc m * ft* . 

•ffcfc*. CCD 8800 a- vtt 2« 9kbCDRfr 

0&3t;*£ftfiK12JM83 (PHGE) # 
(ATCC 3 9 6 5 S) J:*-*!**.' 

pB2-7i:pR18Ht4^J!II 



0*fcy*CrtJ»1»K12G!>JM8 3 (pHGE) 

89i(£D P HGE DNA^i. 

XfilO (EcoS I &B R O - 10»yg*O-x 
>^) 

Jty. ±ia#aw^coa^« t o . e % 

7#n-x*/i/fcffi^a£t#ttxS9 *£Ktt*c 

'tBttU. 1.0nf©EeoRI»jiR6-ll(f^(3.5kb)ft 
ft * • r <0 Br # EcoR IfS{fclf:pUC13fc, 
EcoR I^HHG-3R)t < 2 . 9 kb) CD j&* y K J: 
ISEcoR I ( 3 . 5 kb) J§ V> ft ##ttXS 

* M B K 1 2 JM83«/N0»Ite». 
fiJ7^D-y0*^J-iV^, 9 D — > D N 

r <c i . i»u^D->i^BixnjM 



83 (pROE) «(ATCC 3 9 6 5 5 ) £ £ 

ttv*T. ^MBK12JM8 3(p RGE) t* fe 

XS 2 fc-XKttlCH T. PRGE 

Xlll (pHOE^9AU'ONA0«R| 
*»«) 

Xa9T$«**V*pHOE DNACDfWHlB* 
ft ♦ 7^7f ^ 7, (Kaniatis)CD Afc C * U * 
a. 5 - ? D-2V{f,3-;i/K ft * - 

v<— h»J-( Molecular Clonini.Cold Sp 

ring Harbor Laboratory )»8SJC ( 1 9 8 2) ) 
K J: o T fy ft 3 . ' 

*6D£fci:*#tt&TeDay-Cfc*. 

1 ) Eco R M: J: i p H O E DNACD£»:18.6 

M<DpHGE. 6 4 CD££o_R I „ 3 7 TZ 

2 e» n 

2 ) x j -/HtJB : ftfttt 

3 ) : |coR I^BpHGE^Uc/mfl<5 
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4) £3£JRI»5RK«l:**f!fb: 1 u ig>±I5EcoR 
I ^ip HOE, 

URBX : 5 #{fc CDPvu H , 5 * ft <D Pvo n + 
1 0*ffi©Rs8l , 1 0 4tfc<BR98.I . 4#& 
OKstH. 3J|lttVv8.I. 9*{40P«tI. 3 
7 2 

5) tt*&fl:2*7#D-*y;i/, IXTAE 
28V, 14,5*1 

-•xA-^tf->,i/x^-~/i/-;<-<;fr;t/(E. 
M , Southern, J . Hoi . Biol . ) , £8., p , 5 0 3 
( 1 9 7 5 ) $ JSU 

7) g-i^f^-f yj^^fX: 3 0mA F D S 
S . 4 2 "C. 6 $no 

8) ft-flD'W^'Jar-rX: p R 1 8 CD 5 ' 

(ia4-?^engt»W, 5Xi0 4 cpi/ra 
a ) 4 2 x: . 1 4 f* H 
9} ift : 2xSSC-0.1%SDS££v*T 

sa-eio^mift^tr4!g. &v>rixssc 

19) saa^U'wri/ar-fX: 7) *ra&aw 

20) ftSE/W^U^-fX: p R 1 8 O 3 ' 
(lS4tr^^ii4^0, 4.5xi*0 t c PD / 
m fi ) . 42*0, 1 5 *3M 

21) ft f : 9 ) t PI 

22) ft ft : 1 0 ) t P9 Ctt# 

X S 1 2 (pRGE^7X$ 

»tnc*ai:j:yiai ot»6ivopRGE 

ftopROE DNA-r>^-hC5$)|ffll»3f|^I§I 
fir »120 ta-f . 
I«13 ( O * T N F ifi fa * i t b T N F it 

Ii9Tt5^n5^MBK12JM83 ( p H 
GE) &fcl8lO-Cff£n**9§SK12JM 
83 ( p R G £ ) 8 5:pB2-7Hti^fi|8 



?!ffnoj 81-293924(27) 

-0,USDS^^T50rt30^H 

t 2 a 

tt . # B ) . - 80r. 2 A 0 *f IB Jft . 17, 

5 9$w 

11) ifcv : 0 • 5 M fiaOH- 1.5M N«C1T 1 

0 . 5 M h If X (Tris) -1.5M NaClT 1 # 
IB, 3XSSC71 5> fifl 

12) ttyfi:ft3fc*»fci9e$ffl*ra&*M*. ± 
12 1 o ) t n is a w 

13) «2B^b^-fryy-<X: 7) hRCfiff 

14) «2@^>ry'Jf^X:pB2-7^v^- 
h (ia3Ttl^U(0) , 42r. 16. 

15) ft t> : 9 ) fcwi;g# 

16) ffft:ftft&frafel9.6Bfrafcl,fc&*Ht. 

±Kio) £ ra u & w 

17) £ : l l ) £ m 15 aw 

18) 8#:ft#l*rafc2 0e*W£l,fcJia#i*. ± 

bio) t n uaw 

K12MC10e*l*fc P Rl 8fe^rl-5^M® 
Kl 2MC106 l^<0«*)ycfflM6i^^t±iR 

cis 2 fc jtxntcn caw & Rft ^ . 

* iV 1 5 0 Pg$)p RGE^5^? KDNA 

P R G E £ pHGE®ft*B91I*7**A--* 
bib* - Gilbert) ife C ^^r^A^CMaxe 
■ et al.) f jt V y X -T > x Vlf^ * d l/-(j(fl 
thods in Enzynolocy) t 55$490JC (198 
0£) 7*r5y^ ^ U * (Acadeaic Press)) K 

$£$32T»SLfcp R - l 8 CD£&&J* fc , 
±"C^SUfcpRGEO««RjgSit«lT, $ 
■*¥TNFa(5*GD*£ (x^yyt^>^ov 
Sr*t/) *£f35f*. p R G E DNAO^- 
S0**i8lx£12g|i:j5tT.&^T. p R G E t p 

^^t:UTthTNFjfte-?<Dtllia ( x £ y y 
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ttfflBO 61-293924(28) 



***EJH { R ) ft . T»filithTNF|3- 
K + **«B?3<H) ftw+. 



R TCA GC7 TCT CGG GCC CTG AGT GAC AAG CCT 

H TCA TCT TCT CGA ACC CCG AGT GAC AAG CCT 

R CTA GCC CAC GTA GTA GCA AAC CCG CAA GTG 

H GTA GCC CAT GTT GTA GCA AAC CCT CAA GCT 

R GAG GGC CAG CTC CAG TGG CTG AGC CAG CGT 

H GAG GGG CAG CTC CAG TGG CTG AAC CGC CGG 

ft GCG AAC GCC CTG CTG CGC AAC GGC ATG AAG CTC 

H GCC AAT GCC CTC CTG GCC AAT GGC GTG GAG CTG 

R ACG GAC AAC CAG CTG GTG GTG CCG GCC GAC 

H AGA GAT AAC CAG CTG GTG GTG CCA TCA GAG 

R GGG CTG TAC CTC ATC TAC TCC CAG GTT CTC 

H GGC CTG TAC CTC ATC TAC TCC CAG GTC CTC 

R TTC AGC GGT CAA GGC TGC CGC TCC ••• TAC 

B TTC AAG GGC CAA GGC TGC CCC TCC ACC CAT 

R GTG CTC CTC ACT CAC ACT GTC AGC CGC TTC 

8 GTG CTC CTC ACC CAC ACC ATC AGC CGC ATC 

R GCC GTC TCC TAC CCG AAC AAG GTC AAC CTC 

H GCC GTC TCC TAC CAG ACC AAG GTC AAC CTC 

R CTC TCT GCC ATC AAG AGC CCC TGC CAC CGG 

H CTC TCT GCC ATC AAG AGC CCC TGC CAG AGG 

R GAG ACC CCC GAG GAG GCT GAG CCC ATG GCC 

H GAG ACC CCA GAG GGG GCT GAG GCC AAG CCC 



R TGG TAC GAG CCC ATC TAC CTG GGC GGC GTC 
H TGG TAT GAG CCC ATC TAT CTG GGA GGG GTC 

R TTC CAG TTG GAG AAG GGT GAC CGG CTC AGC 
H TTC CAG CTG GAG AAG GGT GAC CGA CTC AGC 

R ACC GAG GTC AAC CAG CCT GAG TAC CTG GAC 
H GCT GAG ATC AAT CGG CCC <JAC TAT CTC GAC 

R CTT GCC GAG TCC GGG CAG GTC TAC TTT GGG 
H TTT GCC GAG TCT GGG CAG GTC TAC TTT GGG 

R ATC ATT. GCC CTG 
H ATC ATT GCC CTG 

a 2 o 3) a KviiCtt^fe 

IgU (*U U*?-K®<£jft) 

»« ft • ±Tfc**vu*A*--;i>««D7-<A/*- 

« an* i m m * ft m » ^ o o ju * $ v - y ~t □ 
y - ;u » « (85 : is) TjaiiTs;^ h * 
t/h»j^;u (DMT) & K * ft Wt S ♦ f* £ d /i/ > 



*v~4Vfu*J-fr (85; 15) • * ^ T 

DMT-*fI/**K { 2 0 m M ) B*Xf* *U 
f i/^^^7^r^ihDh'J7*;-;i/ (60 

tin) onm tr y *j v»* 2 o o * a * ma. * . 

U, ItJItfiJS'V'CttaftKtttt. tf»JS>:/»0 
7 £ • 1/ * (Nuc.Ac. Rei.),10|, 1 7 5 51 

(1 9 8 2) xoafcutt^-cjttt-r*. rco* 

1 ) 5' - AATTCATGTCATCTTCTCGAACCCCGAGTGACAA-3' 
2 ) 3' *GTACAGTAGA AGAGCTTGGGGCTCACTGTTCGG-5' 
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3 > 5' -GCCTGTAGCCCA7GTTGTAGCAAACCCTCAAGC-3' 

4 ) 3* -ACATCGGGTA.CA ACATCGTTTGGGAGTTCGACT- 5' 
III 5 (t MNFO J-Jfif 4^t/Ml 

3 m p 9 -HGECHfi) 

^5A5KpHOE (10/>|) ft Eco R I { 2 
0 * <£ ) ? *Ht U , l*0<Sftj£7#n-*y;i/ 
ttfcfcttOSK 2 . 9 kbG) 7 5 ^ ;* v b ft « a b 
» B "f « . :07^>>HiM13rop977 
- ^ CD H €S 2? <B Eco* I h^Ajf At«. 

&GD^SI* (a - If — V X a 7 Ji> (User Manual) 
/ M I3m p 7 0 D - X > 9 (Cloning)/ ' T 
iS * £/' C'Dldfloxy' ) i/-?xyS/;/if (Sequenci 
ng),1 9 8 0 ) Uiftv^. ^«iJM103B« 
tetfttftc 4l«4M13rap9-HGEU* 

Ill 6 (Ml 3mp 9 - H G E -101 D N A 
*) 

Ml 3m P 9-HGE-MDXAttBRLa 

SJU. 3Efc*7jc + T^i9-ra. # 0 . 4 m M 0> d 
ATP, dCTP. d GTP, d TTP Si A 
TFffr&£#b. ^U>/-7!J4f>>h (Xlcnow 
fragment) 5#fc, T 4 U * - "tf 1 0 * tt tr * 
Hi DSffil ($#L/* (Wallace) 6 • 55 P • 7 0 • 
U7.CKuc-Ac.Res), 9f 3 5 4 7 J[ (19 8 1*) 
) . 811^1 OroMMjX-aa ( P H 7 . 2 ) , 2 

ft 2a * a . £ j$ £ £ & (ft 
&gft5 o m i) »±4 < c-e3 o#ra&tf£a-c3 

0 £ IB , V^rJi^ - Kf 5. 3tlj3**0U#^ 

BRL^tO?3lf (i-f - 7Zi7JKUiir Man 
ual)/ M I3mp7 £ a - X 4T (Cloning)/ 
' y-f x * * ('Didaoxy ' ) U — 0 X f is V ^ (S 
equencing), 1 9 8 0 ) It ffi -p X * *»SJMI03 

# i: $ & u «> * . rOcfc-McurMfcftay? 

H. Miliar), X^X^U^VV << > ^ U * a 7 
— *J x. % T 4 9 (Experiments in ttoleclar G« 



KISIDO 61-293924 (29) 

M13mp7 0 a — x > 5T (Cloning)/' 7* <f r * 
* t/' ('Dideoxy' ) ^-^xi/S/ViT (Sequencing) 

,1980) icgotnKsno. 

131 4'?wa*nfc;*U=f* r 5t*i'*2 1/ af 
f K 4 ) 3 ' -ACATCGGGTACAACATCG TTTGGGAGITCGAC 



ft & . 










r y 




* - E 3 - 4 . BSJfti^tOh 


D > 3 


CO 


u j (ip*&x^v>3) , a^ft^ (fio 


Sx 0 




v4) t»u«m»<fBat*tt^4. 




□ 


V30»«tt^^ (Wallace) €> <8 # 




-< 


x > A (Science), 2 0 9 | 1 3 9 6 1 


(1 9 


8 


0*) ] « n • & <D *D < ft 3 


£ 3 




4 ( 1 6 4 n g , 1 5 paole) 1* . T, «* 




( 


lOUtt) SitfATP (3mM) ft # 




> 


8 ft £ ft . »2*Ml3rapS-HGE 


{1.6 


5 


0 . 5 p»ole) KtV A. 6 ft * . A JS & 




6 


sr. 1 o # ra in » u . o^iiutiat^ 



<ittie»), a -/UK * ^ 'J > 2f ^ - /< - ? jtf 9 
h U — (Cold Spring Harbor Laboratory) (19 



7 2*) 4 3 31) 


ft 




" P T««S *IAE3- 


4 i: 


5 


5 t: 2 B»M 


-OW^y^-TXfcft* 


. 








O ft 




£>< ^a^oie^ft 


irra d n a ft*§* & «> 


© 7 


D 






4 * 






*<irf'j-^-E3 


- 4 


£ 




4 a n x - ft $|, 


7 - 








1/ - 


h 








. £ :t?S^ ,! p 




4 £: 


5 


5 "C 2 8$ffl © & ft 


•cw^yar-fXituo 


$ . 


a 




B-VA»5. 77 


- 


K A ft %M U . 4 


£K7U ft #$? L Oh 


0 > 


3 




•cn*?7-s;ftaM-r 








0 1 -3 ft m f 9-HGE 


A 3 




1 i: ^r*-f 6 . 


X« 17 ( p H T N F 


- 4 


* 


oUV5-2(5fl» 
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. p 9-HGEA3-lCDtt8Sfc Eeo R I "C fg 

PHCEA3-U(J«, 
ft iC 7 9 A S KpHGEA3-im^. 0 ac 

i»*Sit«aoT*5y7^5 K *flla-f 
*riO/tfCD^9X5 KpHOEA3-l* 
1 0 *{fcCD£va I tEcoR I (BRL4, t 
3 7lC2B»fflilHtU. 4*ft%jK>J7?y;i>7$ 

Ky;v*Stfcfflfc*yitt:77^;*:/h**tt-r 

5' -AATTCATGTCATCTTCTCGA ACC- 3 ' & 5 # - TC 
G GGGTTCGAGA AGATGACATG- 3 ' Hj<lt4. ft ^ 

if it 0 U # f K (^lOOpiole) ©5' «feT« 



ftR Ba 61-293924(30) 

T»fcAapHGEA3-l 0> Ava I -EcoR I 9? 

*BU) 3 7jto*i*u:tJ->Ti o *{4<a t, y 

A/75 Ky*/tt&fcttc* yittw*****-*. 

^5^3 KpOP95-1 5ttx7-75-(F, 
Fuller)<D#fct^ - V (Gena) i 9 4 2-54 
J ( 1 9 8 2^) ] IC * URStd. 

POP95-15CU c Eeofi I T fH <fc l> X 

*D T*D N A » fe/B^r« 

^ti. X**<4). 2 0 JtKK-aT. 

* 0 9 -"C*»M JMXOltt (ATCC338 

78) fe^KtsttUTlraM I PTGJt/O. 

0 0 4 % (v/v) x -gal* *tfmX***&±K& 

1 0 OffCDa^S nx- 



4^niK«ra4t«. JEfcDNACDffACD* 

sti^Yl:uri.5**%7^a-xy;i/*$L»«r 
280 b P&tf#2600b p 

iEL<TNF53 - Kt*DNAA'8UJi;tP 
4^^5 K ft » M * * . 

&*SE81£tfb. U * * i/:* * K&tf 

4*5%* Jl* . ^^^7^5 FfepHTNP 
- 1 icUV 5 - 2 * . 

pHTNF - licUV5-2«:^*t4^»» 
fir. ii#0^*ifiF>a-eiS*^i. £j«tt0TNF 

Wih^if^TNFafif UtipTNF- 
lacUV 5 - 1 Z &M&t&k 

a, z n « e jg e ft ^ r . 



S#«4 

1) -4) feflwC* p H T N F. — lac U V 5 - 

5 

1 ) £J*®*ffSI 

J: 4 1 m H IPTG fcftilTBSillftfcft&l'. S 

Bff&ft*. SATIRIC* y KH«: 
&0.04M h yvtttCff« (pHT.t) 1 

£&tt3.0 x 10*U/«-C* o fc. 

fcnTBtftffl**, 0.04.1 k y A-«stttff« 

( P H 8.0)T + £*l»<fc O fcDEAB - "fe 7 7 □ — A 
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CL-6B(7 7 ;i>** i' 7*fc. X^x-^V) CD # ? A 
KjBj&fl-Tft. 0.04»hU^-«Bftfffi{p)) 8.0)-? 

-«Ka»«(pH e.ofcsnxsm-r ft. m&w 

/mi fc»ft . 

*5 «A U >fifttt»«(pH 7.4) ??■<(: L It* V 

y o y ;i>s-200( 7 7 ^7 v 7 tt. a$x-t:/) 
$~>. ff{i^£*nft5jfttcJ:y*ttUTax2. 

0 * 10'U/nC, #fttt7.5 x lO'U/ai©* »8»E 
fcfcft . 

2 ) V 5 7. CD 

±-Cffi&ix*:firtt?&tt □ -<> h • 3 V 7 

y-h • 7^zL/<>hfcW#a^ • 51 ffi it * * . 
BALB/c^ ^ A 0 &i CD AT t2I««DIBIIiftttT 

4 . * ft k 4 a ra a. dfiv^Acott^rticttflia 

?S&0.3o.A fcfi^L. ftf5«s * . 

7 r y >4 X 10" 7 M. * y *J V 1.6 X lO~ f M) fe # ^ 
£RPm640-10*FCS*i» (HAI#i6) & £- * x^KO. 
lm af oSSillJti. f Oft 3 -4 B*£i{i#* 

* x ;i/ * /W * y K - ^ * ■ 0 * * **B ft ft ft . 

2~3ara&icizi2t*£$x;i/"e'W:7y k - ^ 

4) Jft#fi£ia»CDfftJ& k * a -x v * 
liitO.lm i L 8£3*§i£&K *<B£ * ft 

*si-ei^«»Erft. o.i**i/iiniTii/^ 
o-7xz.uvi^Ta>. 7^fiaa<b*3fi7fc, 1 

OnH.lMn>S. 10mflO,2MU>IS 
jJc^-^hy^AjfeO.X 5mfi/^x7UiJD^ft. 



3!R 0361-293924 (31) 

3) 

£Ei& • 8 s IS 1/ . • xy t>f 

(MEM) $ it, 

C « Jf fflia i: -7 x 4 x a - v ISIS (P,/X63-A«8 
Ul) a: * n-PnMEMT 3 © b , WStttiia 
-T|Bttl:4 : 1 t? » * U T 5t ^ (800r P «l$#) 

-f ft . fcftftftfctjau:44%tffyx*uv0*»j3 

-;i>2000/KEH»S 2mAfr&*CJO;t. 3 7tjft 

£ * fr 4 . V* t? MBK 1 m £ fc to it T *3> -a < y 
* ft K 2 m * CD »|£TMEH fciO 
U It lOnUl^ilit^ (600r P .,5#) T * . 
tt«Jfe.. 1 0 % $ J& IPC ifiL » (FCS) -frtfnXS 

i^- /^^ •>^y7;u-^>^7 t -<T-a-K 

(RPMI) 1640i§ift t£ S x o - vlgjfe h UT 7 X 10' 
3 0#&492n.(3<S^£ L. «E * * * *B » 

©#4* ft r> x A/ftfcBf ft . 

^7Aai»t«^t!a^aii,t^o-x>ir4t7 

&I*ait, Mv*tt<*«tt fcjfcTHybrid Cell 
Line HIV3F0 0 n - V £ ft . 

*l ft CD flft I*. 1 0 %FCS#:fif RPMI-1640»ifi 

zm^xmm*&*\s. mm*m#>. is%fcs 
at;i o%s^>*;i'X/i/**S'K&*#*r ft rpni 

-l640*JB*Ttt#*y*rtlCtt»1-6. 

5 ) /w 7 y k <&i*7Mb 

± r- $§ ft n ft ;\ -r 7 y k - *a jss i x i o T « 

&. t> ft U ft 0 . 2 n A CD ^ y ^ ^ > (2,6. 10, 

T o ^ fcBAUB/cT •> ^ © &&F*3 UljSaTftittC 
*y«*ft*8ft4. 10BS3-5mB/ESO 

±Ktt*CDl Om fi Hc!ffi7>^i'>A&2.66 
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asta* £<i>#*t o. o.om»j >aa»«(pK8.o) 

1? ¥ 86 ffc L T o V* fcDEAE- "fe 7 7 D - *cL-6B( 7 

ESff WTSifr U feft. 0 . 2M NaCa fcS&O.Ol 
MU >»ffi»«(pH8.0)-efSiiJ-r * . rff 7 f »J ^ 
75 Ky/i/*&&»K«fc y * v 0 o 

4««i fctt ft . 

7} % y 2 a ;i/$tfceD-* 7 0 5 x»£ 

K y > (Hudson) 6 * 9 9 r <f » ■< A y □ 
£/ — (Practical Ianunology)*,y;? s> 0 Q x. )U 
^-fiy?-f >^H-Va^X (Blac 

kvell Scientific Publications) (1976) 107-1 15 

|t:fiflLtfta)t:T, ft7 9 xxcGi.lcGt ,lc 

G, b (H-fJvfc T •< ^X(Kiles)4t,7KB) 

8) ~ J 0 a-.*;uft#k:.k6tt£S«£4&K 



ViVm 61-293924(32) 

l)Tf#&nftK£3Sftttfc*0»»8«felO 
%FCS* ^HEHJSift "C 2 OU/o S 2 0 Oli/m 

ra*s*fiT*as tc#*ir ft . wk*i*x* 

l£j|DiL«. 3 7tt l^MI^t. 1 0'«/ra 

acrjL-M^^cora^tfefflSffiffeO.imftljax. 

ft. *att<Dil*l**«fl 1 tCRttbfc LJBftl* 

*ig£fc£fcK*r ft . ra#KR£aa«tttt*fc 
D"^;^a#<Z)*fe^ll^L^^v^S»(B)*>fT'tei. 

9) * J 9 o -*/i/«<*© ,«H2 



tt. *$x-t>) fcflnT. r^r-(A»d«h) 
£ -f * -V - (Nature) , 219(1960) 663 IC 

* CD IS * * HIV3F*yt7D-^;i/ft*CD*« 
6.4~6.7T?feft. 

(JWT^S) 



t>#0f 6, (t KTN F GO"* I 
#^^3tf|^il« t hTNF (5.87XKPU/2 

(pHfl.4)Z0/i * * ea* U &4 a fc . £ S> 

"V»-KHK (TV-i/^Att, % 9 i 4,000ci/ 
■■ol) 5bc10> A &@fti:tA It . ££-£233 
IHJ £ JC 2 • I M if i/i/vfc l 0 a i in T £ # 
# ih £ it ft . & &ft'£&5B>MJ 

>»a«a(pfl7.4.)t¥«fl;lfe1r7 7r^ 
^G- 2 5 (7 7 ;i/7l/7^t,^^i-ry) (8a 

a. a « i . o a x i o «) £$ttur&tt 
«cff«e v%. ii§ i mm t hTNFw ^ i.fl &»ft, 

ft . »6ftft«m#<9#»£l*14 0 Ci/oDol 
tf * 4 . 

I* * « 7 (fchTNFS)£<fc1Z770-*<&fl5 
«> 

h U f/t/ifttftir 7 7 o 4 B (Tresyi act 
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ivited Sepharose 48} ( 7 7 A* 1 U 7 CI . A £ 
x - r v) 6 t fe lraMOHCflKfSiBSttai: 

aCl. pH8.0(*J v *f U > y ^ 7 -) 200. ft 

2.Sb*/b aoTNF«r*tf*yyU>^^y7r 
-20»a 4-C 16* H. S^^Mi: e> Ut 

* a u . sen. zoiio^^'jv^^y 77 

ft £ *<0.3ac/B A -C h * . £0*«ttl&2« # 8 
$ ft T * 0 T? ♦ 3»9|COTNFA^BtHLfe^y 
?U 76 fc-e&fi. — #. ^ctwtfjt 

^fa-yi:»L, in ;-;^7S v-*»pH 

7^^-iC»lT, 0.1M N«HC0.-N««C0,, pH 



«5t«6h«BftliiftttIi:4t«SltIltil 

-V ia-Viftft^^y h ( # - y • ? << 7 # J 

o a ro a s u , iK-esaattftLfett. y :/ a 
a«aic i o #raa-r . Kuittttjittfijsfi:* * 

^^K!8 (jE#"V*Jfc») T20»Maai/fc 
fc- HftSiS ttfc Jt2 x 10*U/»* . 200 a fl 6* 
T l/tilt 2 0 £ (SB ffi 3 *9" & • Eic- tt£*tt 

*^I|G»#HlV3F(40*agctt«a, U > B « ■ « 

* * y ho^-»ft^^«*>y^fflv>T2o^ra 



ttffil 03 61-293924 (33) 
e.s so« a a^o.i«fisaa^ y 7 r - ph 4.0 soo 2 

«a7jcr«i»u. pHi^ttJcjiurtt^tft. 

8 

L - MlffiJB (ATCC CCLI.2) 4: L - R JB tt < 5 0 
T N F ICflttO L -MIB&£*©Safiiitt> 
ft **l**l4 x lG'ffl/mflSt/JHfiSSiattliia fc 

^-fvi/artCDSx/l/KAft. - » * U , L - 
MiSBISi: L - R SB & CD « * » * . ft. L-R« 
«Jti*GD J: 3 K LTti & ne> . * f L - MIHtt fe 

fttoitTNF lut t/^ift-c 3 nwismr & - * 

7lCLT50JUOTNFi:Sttfclft4L-R 
Iffl IS » 6 ft * . L-R»flfitt50^U TNF 

SCfc * A * . » 6> iv « * , 



C^;hQAECXX (3-75;-9-lf/l/ 
**U:/Ba»a*«v* 

fflatfcfcCD (Ilg(t))it. #J&(SlBS(b)) 

KjfcUT«ft*tca<»fi*n*. 

-RlitlldllMtt»ft*ltfc*<D (JB 

i a(c))t»ac» i a(d>) i: T»«*»cattB 
«> & ft r * -tcD«i^,*w:L-Miaisco^BafcKia 
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fc h#I&fc*iE#2«#«a&KtiL-RfflBSi:&l 
£8£2S«fc&XK#ra5S*v^£ttK&& 

ft ft ^ . 

<fc MNFfcJ:*L-MaB*S* i//*^ CDttES) 
5 x lO'fflCD L - M3& fe&J&ftfrS (0.05K* 

a $ a e. ft a «m & m* at 

<fc* K U 9 A *CpH 7.2^cHI«gUfe*i<0) 4 0. ft K 

Ka»u. 45o». s*na. itj-ca-fc an-r a c * 
J: y u tt£B»co.o2»*.»B. o.z* 

37C-eAjBr*£l:(ailB*)fc3BMyBL. 

JEJC9^K9V = y 0*fc(*IS)0 W-2 2 5 RSZ 

* io m ataki±&. *±t 5 aras/S s * a . 

:h&^aa«»5 0 0 p fi T 2 ®ift*(12,00 
0|. 2#M, £&-C&A>#JH) IT. *®8taEK 

■ »7jcw?ff^6fta^o)4.o^jatj0^r. 5 

# M * * L, t* , *'J7^ K10%fcttf 

Iffti. ft HBO* !?I-OaatAR7 

T^-h7'>*5r^?7-f-fct7ft^. *9 Jl * # 2 
E! K * T . H2BK*^T(«)ttfchTNF*» 
iDUft^fc<&CD»*femU. (b)ttthTNFt 

5i;^?tfl .s^eaBicivKtftsaD&fta. 
z ft * y s.Bjosi^v^^^t n 
NFK*yy>aHtsftaci:tfi3*a. 

10 C? 0 * y > 0 (Cross-Unk)^ K 
J:iL-M^fS, MJ-84 lJffiS5fi^5$^ 

1 x lO'fflCO L - MHB& * M J - 8 4 1 ft 



«Prflfl3 61-293924(34) 
S*i*is»«-e40-50 9 ? Ki^ra^i^^i 

th. Z ftC0.5N**B*BKl60ifi fe&JjLT J; 

ur** a. c©*Bt:2t:. 

4S0 g -ClO0nB<fr£fl UT»^fta±fftS€> 

t2r -ci2.ooOf 3o# Hii&*MT a . ^ out ft 

* U >BB»»2.S. 6 IClSL^tl. 35 

**try>Bfl«B 3»fl cd±k*JI it, 
24,000 « . LBmsAftn-r a. *®sji*hlc 
a»*ftaaa#fcy:/BS*a fioo* a 

100,000 v, 10^ W 2-C tMAt* . tt 

6ft a it at i* a tr*a. z *w:ios h y h > 

X-100 #880.5* A **BiL. *atCl5^JV!&« 

tfc* y va<b»ac2oo>H ^^^a»a(pH 7.4) 

, 0,6XBflS* 7 * A , 10SC <7 fi^ tt It Jh HI . 30iM 
£{fcv>;tf>*&ft3^©) 4 * fl fc ft] A a • £ 
ftK#*0!3T*§e>ftafc h T N F (2 x 10'U/i 

'J y >tt(7?-£/+ Attll, >5,O0OCi/BBQl) 

ftBBttW'BKU.osti* ?b. o.isxttfl? 

th'J^A, 1 ■Ntt<tv 5T * s, 9 A . laXttff:* 

ji/s/9A*6&attKfcix*Bfl:4-hy n?p 

K7.21CBB Lfcfc<D}4 OmA K ffll ffl U. 4 T. 4 

6 o c-es^faa^^a-ractJciygfe^u, 

H&BC0.021I* *gft, 0.2iH EDTA(X^UV 

i^7 5 :/a0BS)*<&aa*tt« i»*Bfls*- h 

y$A-CpHlO.2KHfiUfcfc0)2 0 ■ H Kffi S5"f 

a. Cft fe - 2 o 37 < ci?3e»-ra 
:Umii8)HBMXt. * h 5 V - 

y ^a(«B)0W- 2 2 5 RS«t8«S^«lt4 
0-5 0 7y ST?l^fJI!j8ffftjGat4. i ft IC 

0iSM^»>B*»ai s o-a $ia;LT *<»#u 
fcB. 2 ttBfc <o**f n > -tf Ti^a I, T* £ 

ftaBBtrM^-ra. c»»»»fc2r, 4eo* 
-eio^wst4>^«ur»efta±?tfc$ 8»:2ic 
-e, i2,ooog 3 o a. ^otttt* 



—228— 



*.*§&fta«;fcttL-M|BB|. MJ-84 1& 

'JhV (Triton) X-100*a&« 1 * * * iB A. . 

I ftffi t hTNF (140 Ci/n sol, 1.4 mCl/e 3 ) 

^50xcipiir4r"ei^ra»«-r-6. r ft c 
m a * in *. r , n.ooog, 2#i». sa-ca^u 

Tft*raaft&3Sfffco. ttfcfciaM V * 
^i5^;^;M-F(DS S)l8lt(DS S fc f" 
>?A'^;i'7**i/K(DMSO)l;l3»0fcl 0 

OBM&tt&v 1 o oi^#«?tfc* 

It 4 . Cft*y>»a»tt5 0 0 **T2iH&*- 
(12, 500 *, ftS?ia<fr£lt> U T , -t O 

O%^»»*fcttj!n6fc**C0)4 O ax SL fejp* 



f#r*. fc**s&£'W;/f r -f>y*AJeFie4oo 
/» 4 fciir a.**, e r« e, ft i 

t h TN F (1 4 0 Ci/aaol) £*tf0.l%1*7-? 

>**yvMa«4s*«*s o /* a # * 

> ^ a # *s t> u<i±«s*083-cf*£ftfc# 
ant hTNFitoo,i^7^^t^u >»a 
»±a*«*fcs 0pflini-ci»:4fei^(!i 
»lti. c ft* 1 % * utblltLtK - 9& 

ft, 0 . SMfiDNaOHfc 4 0 O p A ill it T 3 7 ICC 3 

o ^ i h k y *an * mm z *0 

*K*tf*ft* L,, I0»li?Stt&T-a*:/* 

-ftA^rsast-*-*. a v***,* 1 "" i a it oca 



WfflUfl 61-293924(35) 

!(Ht/SDS-^'J7i> 'J^7£ K ? fi y J!/ « 
ft* II ft ttli Ufcflk. XjTyfiX 

3HJ:U^675^J:dH^^*3.5SC0t hT 
N F 0 ;< > K CD {6 C fc MNFtiS^/^*' 
5S« * ftfe**^©-* V K tf. ^fI137i:(S 
«>6fta. CCD*** J: U ttftS* 
It9.53-e*«c2:#mtt«n. * # 0! 2 (D 4* 

j-84 i«ajc-Dt^rt)L-Mffltttra«<ott 
mat****. 

• *M 1 1 ['"Ifllt MNFfcf 
^-f Vf -f ^? 7 y t>T (Binding Aasay)) 

L-M&jffl&tfMJ -8 4 1 ISJ8CNCACC 
85051801) & * ft *ft 5 x 10' fl ft % L - M Jffl Jfc 
It 1 Ov/v*®**/^*!****/-*'/!'®* 

-tta,*B)li**lc, MJ~84 1|ffl&tt20 

A.*. #i&Kfinjtfc t S T N F <D»* 4: Iffft <c tt 
£UfcfcSTNF©4*0W&fc#4IH (L - 
M*8tt)#J;t;»6H(MJ-84 1 *«) K if 5 
7 K btif . C ft 6 ®#JR^ kio 
U "C A * + y * + - K'^Oy h {Scatchard plot) 
»ff(X*> + - K, J/-. (Scatchard, Q.). 
7-i7;U i a - 3 - $> 7if5 - ^y*-< 
•2. V ^ (Annual New Vork Acadaay of Science) 5 
1* 660-672* 19494?) L 1t & * 5: % 5 E ( L - 

7lCU5%f . ift 6«D^ v 7-caSfti^Ri: 
L - M|ffjB6D#8* >rC0 flU 4.06 
x lOVealir. 1.56 x 10" 4, H V * 

5.-*. M J - 8 4 1 «&CD*» * »\t 
6.20 x IQVcall-?* B It £ S tt 1.61 x 
l0" x, H-e e • 



Sottas) 

Tr<<A4t-V?/U is/1/ XO\s4t<- 
- (Costar®) ( 3A*-&. #ffl))*B^T 
f*-l/a*£litfl,fcL-M«&3 x 1 O'tfflfc 
fcfiftfrtt (0,05M*-)«. 0.l6M|{|;t 

£{fc * /U ^ 9 A * S » S & 1 M * 8Mfc * K U 
ntpH7.2 Ifet^) 4 0 m * Kffl 

« , 0.2mMEDTA (if I/>i/'7;^0» 

H 1 0.2£g!$2L&t»CD]2 0 m 0 iCifiti. 
d*l fc - 2 0 r l> * 37ttfii»t*:i: 

3 @ » ag U . 3C K ■> VI/ h 9 V - y 
(*S) <^W- 2 2 5 Rij8lfia?S5?»t?4 

o - s o o v h i a no jstffc&js-f a . dftfco. 



ftBfl 11361-293924(36) 

zwiPafc 2 4SOit?io 
^raa^^»0Tt§6iv4±7ji4ie.^2t:-e, 
i2 f ooof s o^nsa^^n-r *. *©tt*fty> 

fc*tMJ>Ba«K3ml«>J:lcaai/T. 2 TC 

-c24,ooo*. tnrai8<i>#»tr * . *<B*JI*ffi 

K»lfr$n*«a#fc'J:/tta»tt8 0 0 n ft C 
2 TCTM00,000 v , lO^fil^ti, 

ia 2 {y;u*a> 

Xlltffe>tv«llf^20ma& 2 0 0(nA 

$ A , 0.5%n-;t£2-;t>-/?-D-if';:3S/K 
fc*tf 1 OnM'j >»itt«tt ( P H 7 .4 ) V ¥ 
«ftl/ftt77^J/l'S- 2 0 0 (77^/V^7 
tt. * £ x -«r >) ( 7 0 0 Ob fi , IS 

lOem x «5 9 0 c m) Ul & JlJ L & , ft a 



c * -c a » r « . 

XS3 (T^w^-r-r-^aTh^^^^-) 

ii2i?»6ii4t>^;i/ia&6^c«)±Ka 

»«t?«{fclfeTNFSi^77 n - x C L - 
6 B £ ^ A (T N F 3 B*/m fl y^/»^)(4 m fl . 
atti 0 . 9 c x X $ $ . 3 en ) tCffiiniU. 2 0f§4 
0B3a«ttr ft* Lfcfc. TNFlOOU/rnH 

■ aaaraaf *(»ea»e m i ) . 

IS4 

flfgaaxs-ctf^nsfcaa*, * & * c * 

3M KC fl , 0.5%n-*^^;i/-p-D-if 
U3!/Kfctt/10mMU>Blttia (pH7. 
2) t'?HffclAt77i"i;i/S- 2 0 0 (77 
/t/ W 7 & , A •> x - t* 1> ) *5A(160mfi, 
lil.SaXl£9 Od) K 8 IfO L £ . R « 
»»TfcflL, »7«67^U 170I»1O 
m a # a "T * . 



ITlmiH, ^i:*0. 1 5M Na 

^O10mM';v«a»« (pH7,4)l??l|ft 
lftt?7f ynO-25 (7 7 "7 •> 7 & , 
A £ x - 7* # 5 A ( 6 . 4 m fl , tfitaO.Sca 

■CHisnV'MlllehTMF (14 0Ci/Mol, 
1 . 4aCl/«Ofc 20**fc*P*.fettlfc*fc2* 

(50/iM) 200 * 0 & $0 * , a©l*fciJ:/B 
aWtt fr 2 0 0 * a iriiit-C. t^f hJ;<a^l, 
24rt30^W»It«. *n-ci#6ft*aa 

%0 u v -9 uf y utftttO .\ 'J :/ ft r h U 
na»*(pH7,4) 2mAfcftl*.. «6lC. 
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<pH7.4)2mA$:i!DiLT. + # K JS # L . 1 

5 # « * ft 1" * . :h6HAfi;t;i'D-A7 

•fe^-K (EH) ^'Jji(77-f;i/J-1?IPi8bfe 
. 8*jKyx*u>yy3-/i/ft*tf0.lM 

lC<fcS*$i/K#1250dPB-Cfc*<0K#b. 
I0. 500dpi.-e & y • » **i*««K#<& t h T N 
2 

III (TNF^S^^V^f&tltilil 

8 4 1 ffiai x 1 O'fl&IJ^I^^^ (0. OS 
Mtf^Bft. 0. LSMlflJthyUA, lD««<l: 
V ^ * V £ A # <* 1 bH£ ft ^ V $ A *» £ 4 



WfflOfl 81-293924(37) 
i^^ttt4:tuya*Lfcai. as & *e s 

{0.02M,t^«, 0 . 2 nM EDTA ( x * U 

th'J^ATpHi 0.2tCBBLfcfcCD3 

2 0 m fl KfBffl-f *. - 2 o traa U 3 

7 ttMt* C * (*»B«) fe 3 cans t • 3E 

(*a> OW- 225R3S 
fif»8»«t4 0- 5 0 7y hl£Hfl*tttt 
iti, ChtCO.5M*'2Bt?fc;gttl6OB0* 
ifl * «k < » # 0 . 2«:ato(0^-rai//r--tfT?»5 

450 * t? 1 0^na^^«LT»6*V5±7tfe* 

U2t-e, i2 f ooo * 3 o &n\t<t*#n* z . * 

(Set* & "J >«tt»fc 2 .5 m A *Cj»a L &*. 3 
O-C. 2 *CT 24,000 c, m/WiS^ * 

®B*ffBicail«*t*HB»*y:'Baatt8 

oo a n cut. 2 r-c 100,000 « . io^iu 

« £ * * . t*6*i*ttfttt*t)2OO0 4'C«*, 



112 (^^1) 

ft t ft fc ® * . ft6^^0,15M«ffctMJ 
$ A . 0.6%n-*^f-;i/-^-D-^ij3i/K 
fr*O10mM'j:/Bttff£ ( P H 7 . 4 > V ¥ 

tt. *$x-r r V) »5A (7 0 0 0»i . 
10cm x * £ 9 0 c m) C$lnU&ft. ft* 
IffttlSliJk ^f!8J^6l 17(9i^40 

Omfifc^fcT*. cnta«o**»cj:y*n 

- 7 7 -</<-■ h 6000) "C 4 0 m tt 

X8 3 (77*x?-<-£n7h£f^:7-f-) 

HflCCfSlifdfeTNFlS^t^ra-XCL- 
(TNP3«/miyjl/tti)(4infl, 
lS0.9cDXffjf6,3(i) IClllD U , 2 0 ft 



«PS«IHIt*i»>A(|[. TNPlOOU/niH 

nBatt-cffg-rfttauBae m «j . 

x«4 <Y/i/8»ifi) 

3M KCK 0 . 5 %n- £ - 0 - D - # 
y 3 i/ K & ^ t 1 1 0 m M y ( p H 7 . 

2) T??*(fcLfet7 7^U;i/S-2 OO (77 
^Vi/Ttfc* * ? x - «r > ) A7A(160riL 
il&1.5caxi«$90ai) » itr U ft , ft 8 
BBTJttf Lr. »*18JA»6 1 1 ^fltf # 1 O 

mfl&a-fc-r*. jtv\tc ®.b ^ t v mj n > 

(753V tfc. «B»fil7Ay h) "CBttU 
riiUl, Sd^iO 0. 1 SMNsCl. 

O.5%n-*0*;u-0-D-jry3j/K** 
tHOBN>J>Btta« < p H 7 . 4 ) ¥ » ft L 

Oi-fV) # 5 A ( 6 . 4 n fl . ilfc 0 . 9 m x 
X £ 1 O <■ ) K 5* 2f0 O . tttt H . 1 . 6 • A 

OffSI^&Hi. C®MBB#® 200 a A IC. 

o,i^!/i&ii7ji/y5 v £ s t? 0 u y * - y > 
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